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FOREWORD 
Introduction 
This is Volume II of a study of the Baylor Grounds 
in Virginia. The study is presented in two volumes: 
Volume I. The foreword and discussion of 
the Baylor Grounds in the following river 
systems: The Rappahannock, Corrotoman, 
Great Wicomico, Piankatank, York and 
Poquoson rivers, and Mobjack Bay and 
its tributaries (East, North, Severn, 
and Ware rivers). 
Volume II. The Baylor Grounds in the James 
River, Pocomoke and Tangier sounds, the 
Bayside and Seaside of the Eastern Shore, 
and the Virginia tributaries of the Potomac 
River (Coan and Yeocomico rivers, and 
Lower Machodoc and Nomini creeks}. Volume 
II also contains charts of all the Baylor 
Grounds discussed in Volumes I and II 
reduced to page size from 1/10,000 charts. 
Volume II represents our final report on the 
project (Contract No. 3-265-R-3). Large scale 1/10,000 
charts were prepared for this report showing bottom type 
on the various Baylor bottoms. These master charts are on 
file at the Institutei copies at 1/20,000 scale may be obtained 
on request at cost from the Institute. 
We have submitted to the Virginia Marine Resources 
Commission along with Volume II, copies of the 1/10, 000 charts at 
1/20,000 scale. Copies of these charts may also be obtained 
at cost £rem the Institute upon request. 
i 
Funding 
This study was funded as a matchi~g fund_ grant 
with funds provided by the Nati.anal Marine Fisheries Service 
thro~gh the Virginia Marine ·Resources Commission (Contract 
No. 3-265-R-3). 
We gratefully acknowledge the role of Conunissioner 
James E. Douglas, Jr. and members of the Vi~ginia Marine 
Resources Commission for providi~g matching funds to the 
Institute for this study. We also extend our thanks to the 
many employees of the Commission who assisted us. The services 
of Reinaldo Morales-Alamo of the Institute's staff as well 
as others who crewed the survey are also gratefully acknowledged. 
We are especially thankful for the services of Mrs. Gloria 
Rowe who typed this report. 
Purpose of the Study and Its Objectives 
There has long been a need by management agencies 
to know more about the state's public oyster bottoms in respect 
to their value or suitability for shellfish culture. The 
study of 1894 referred to as the Baylor Survey only delineated 
the bounds of the naturally productive oyster beds. It did 
not include an examination of the bottom; no biological data 
were considered. The original 1894 study delineated 210,074 
acres and it included much of Virginia's naturally productive 
bottom. It also included, however, much barren or unproductive 
bottom (Moore, 1910). Since the original study 32·,274 acres 
were added by petition or by legislative action (Haven, Hargis 
and Kendall, 1978). Today, the Baylor bottoms occupy most of 
the area in many of Virginia's estuaries (Figure 1). 
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Figure 1. Map of Tidewater Virginia showing public oyster ground 
and public clam ground. From maps on file at the VMRC. The 
Baylor bottoms are in black; public clam bottoms are shaded. 
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Section 1. 
The Baylor Bottoms in the James River. 
INTRODUCTION 
The James River Basin contains 10,102 square miles 
of drainage area or just over 25 percent of the total of the 
State. The Basin population is concentrated in two areas, 
the Richmond-Henrico-Chesterfield area and the Norfolk-
Newport News area. Charlottesville, Lynchburg, Suffolk 
and the Petersburg, Hopewell, Colonial Heights area are 
other cities having large populations which are located in 
the Basin. The remaining areas of the Basin are mostly 
rural (Va. Dept. of Conser., 1969). 
The James River historically has been the source 
of most of the seed oysters used by the private oyster 
growers -in the Commonwealth. It is still one of the most 
productive seed oyster growing estuaries on the East Coast. 
In 1960, coinciding with the onset of MSX, there 
has been a 90% reduction in the seasonal setting rate of 
oys~ers in the lower James and a 50% reduction upriver. 
The cause or causes of this decline in setting rates has 
never been determined. However, two factors have been 
implicated. The first is a decline in brood stock necessary 
to provide larvae in the water. Another factor has been 
increasing levels of pollutants such as chlorine associated 
with sewage treatment plants (Haven, Hargis and Kendall, 
1978). 
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METHODS 
The approach to delineating various bottom types 
of Baylor bottoms in the James River was to first locate 
their approximate bounds with Hastings-RaydistR. This is 
an electronic positioning system which shows the boats' 
position as two series of numbers. These numbers enable 
the boat's operator, or the one who prepared the charts, 
to determine the boat's position in terms of a grid system 
showing latitude and longitude with an accuracy of± 5 ft 
(1.5 m). Further details of the operation of Hastings-
RaydistR and its network system of transmitting stations 
may be seen in Volume I. 
In conducting the study, it was first necessary 
to position the survey vessel just outside the bounds of 
the Baylor bottoms. After this, the vessel was navigated 
within the bounds of the Baylor Grounds along a series of 
transects (as delineated by the grid system). While traversing 
these transects, the bottom was "probed" with a pole at 
regular intervaJ.s by an experienced waterman to determine 
bottom type. The maximum interval between soundings in the James 
River was 200-300 ft (61-92 m); when the bottom was changing 
rapidly it was less. Transects were usually 600 ft (183 m) 
apart (see Methods, Volume I). 
The presence or absence of shells-oysters was 
monitored continuously with an underwater microphone. This 
- 2 -
was dragged on a cable 120 ft l37 m) astern of the boat. 
The data obtained from this operation was recorded by an 
operator as the percentage of time the microphone hit or 
impacted on shells or oysters between stations (Haven, et 
al, 1978). Depths were recorded by a fathometer. 
For each station, RaydistR coordinates, coded 
information on bottom type, sonic information and depths 
were recorded as a series of numbers or coded numbers on 
a paper tape using a Teledyne-HastingsR automatic printer 
( see Volume I) . 
The information on the printed sheets was plotted 
by a scientist on a series of work sheets which showed 
latitude and longitude, 6 and 18 ft (1.8 and 5.5 m) depth 
contours, the outlines of the shorelines, and outlines of 
the Baylor Grounds. In all cases, the latest Virginia 
Marine Resources Commission charts were used to locate 
Baylor Grounds. These data enabled a scientist to delineate 
or characterize bottoms on work sheets into the following 
types: oyster rock, shell-sand, shell-mud, buried shell, 
sand, mud, stones and gravel. Later, areas of various types of 
bottom in subareas were determined with a planimeter. 
Mud bottoms were soft,and the probe could be pushed 
several feet into the bottom. Oyster rock bottoms were firm 
with the probe barely penetrating the bottom. Sand bottoms 
- 3 -
were firm to the probe. Shell-sand bottoms were firm also. 
Shell-mud bottoms were characterized by the presence of 
shell in an otherwise soft bottom. On shell-mud bottoms 
the shell frequently formed a firm crust on the surface. 
The work sheets (scale 1/10,000) were used to 
prepare the final charts presented in this report which 
were reduced photographically to 1/20,000. Copies of these 
charts are being submitted separately along with this 
report. 
The 1/20, 000 charts for the James River were reduced photo_-
graphically to page size and appear on five charts (1, 2, 3, 4 and 5) 
at the end 0£ this volume. They show the following sections 
of the James River. 
Chart 1. Deep Water Shoals to Mulberry Point; 
Chart 2. Mulberry Point to Point of Shoals in 
Burwell Bay and to the Swash; 
Chart 3. Point of Shoals and the Swash to White 
Shoal; 
Chart 4. White Shoal to Fishing Point (below 
the James River Bridge); 
Chart 5. Fishing Point to the mouth of the 
Nansemond River. 
Because of small irregularities on the grid lines 
on the cellulose acetate charts, scale, width of inked 
lines, etc., positions on the final charts may vary up 
to 200 ft (60 m) from their actual positions; most variations 
are much less. 
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After areas of rock, shell-mud, etc., were out-
lined the bottom was sampled with patent tongs. The 
tongs were hydraulically operated and covered 7.29 ft2 
(0.67 m2). The primary purpose of the patent tong study 
was to confirm bottom type as shown by probing and the 
sonic gear and to further define bottom composition. 
In the James River sampling with patent tongs 
was extensive in the areas extending from Point of Shoals 
to below Wreck Shoal (Chart 3) and in the lower third of 
the area shown on Chart 2. Random transects and random 
stations (located by RaydistR) along these transects were 
sampled. These data are considered to be estimates of 
oyster and shell in each bottom type within the area covered 
by Charts 2 and 3. 
Information derived from the patent tongs in the 
James River study is presented in a different manner than 
previously. The reason being that many patent tong samples 
were collected randomly. Emphasis here is on numbers (.rather 
than volumes) of oysters, and volumes of shells and cinder per g·rab. 
The data are presented as follows. 
1. Number of samples collected; 
2. Bushels of oysters per acre; 
3. Average number of large oysters ( over 3") 
per grab for each subarea; 
- 5 -
4. Average number of small oysters1 (smaller 
than 3") per grab for each subarea; 
5. Average percent shell and cinder by volume 
in relation to total volume of a_ grab; 
6. Average percent surface shell in samples; and 
7. Percent of samples. containing some surface shell. 
Bushels per acre are based on extensive sampling 
in areas 2 and 3. Representative samples of oysters 
collected with patent tongs every 500 ft along several 
transects were pooled to give estimates of length. Later, 
these samples were used to estimate numbers of oysters 
per bushel (1,441 per bushel in the area covered by Chart 3, 
and 3,211 per bushel in the Ch.art 2 area). We consider the 
bushels per acre a less exact measure than numbers. 
After completing the charts, information on 
file at the Institute was used to estimate the present 
and potential productivity anq best use of the bottom types 
in each of the five subareas. See Volume I for further 
details on this phase of the study. 
1 The 1979 set was not included in this number. 
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RESULTS 
A Comparison of Bottom Type as Determined by Probing and 
Sonic Gear with Studies Based on Patent Tong Data 
Bottoms designated as oyster rock 1 shell-mud or 
shell-sand bottoms on the basis of probing and sonic gear, 
when sampled with patent tongs, were found to contain 
significant quantities of shell-cinder or oysters. Oyster 
rocks always had the greatest number of oysters and the 
highest volume of shell-cinder. Next were bottoms classed 
as shell-sand or shell-mud. Bottoms classed as sand were 
usually without oysters or shell. Mud bottoms with one 
exception contained little shell and few oysters. 
There follows a summary of each of the bottom 
types in the areas shown on Charts 2 and 3 where patent tong 
data were obtained {Table 1). 
Mulberry Point to Point of Shoals -- Chart 2 
A. Oyster Rock (19 samples) - The percentage shell 
and cinder was high {42.8%) 1 and most of the 
samples had surface shells {94.7%). There were 
24.6 large and small oysters in the average grab. 
B. Shell-sand (27 samples) - There was 23.1% shell-
cinder in each grab, and 48.1% of the samples 
contained surface shell. Average oyster density 
totaled 6.1 per grab; this was less than on rock 
bottom. 
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Table 1 
Characteristics of Various Types of Substrate in the 
James River Based on Patent Tong Samples in 1979. 
(Each Grab of the Tong Covered 7.29 ft2). 
Oyster Rock 
Mulberry Point to Point of Shoals 
Chart 2 
A. No. of Samples - 19 (45.8 bu oysters/acre1) 
B. Composition: 
1. Avg. No. Market Oysters/grab 
2. Avg. No. Small Oysters/grab 
3. % Shell and Cinder/grab 
4. % Surface Shell 
5. % Sample With Surface Shell 
Shell-sand 
A. No. of S~mples - 27 (11.3 bu oysters/acre1) 
B. Composition: 
l. Avg. No. Market Oysters/grab 
2. Avg. No. Small Oysters/grab 
3. % Shells and Cinder/grab 
4. % Surface Shell 
5. % Samples With Surface Shell 
Shell-Mud 
A. No. of Samples - 19 (16.8 bu oysters/acrel) 
B. Composition: 
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4.95 
19.68 
42.8 
47.7 
94.7 
0.63 
5.44 
23.1 
16.1 
48.1 
Table 1 (Contd.) 
1. Avg. No. Market Oysters/grab 
2. Avg. No. Small Oysters/grab 
3. % Shell and Cinder/grab 
4. % Surface Shell 
5. % Samples With Surface Shell 
Sand 
A. No. of Samples - 4 (0.0 bu oysters/acrel) 
B. Composition: 
1. Avg. No. Market Oysters/grab 
2. Avg. No. Small Oysters/grab 
3. % Shell and Cinder/grab 
4. % Surface Shell 
5. % Samples With Surface Shell 
Mud 
A. No. of Samples - 4 (O.O bu oysters/acrel) 
B. Composition: 
1. Avg. No. Market Oysters/grab 
2. Avg. No. Small Oysters/grab 
3. % Shell and Cinder/grab 
4. % Surface Shell 
5. % Samples With Surface Shell 
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1.16 
7.89 
16.0 
17.9 
36.8 
0.0 
o.o 
12.0 
0.0 
0.0 
o.o 
0.0 
5.1 
o.o 
0.0 
Table 1 (Contd.) 
Oyster Rock 
Point of Shoals to White Shoal 
Chart 3 
A. No. of Samples - 66 (81.7 bu oysters/acre2) 
B. Composition: 
1. Avg. No. Market Oysters/grab 
2. Avg. No. Small Oysters/grab 
3. % Shells and Cinder/grab 
4. % Surface Shell 
5. % Samples With Surface Shell 
Shell-Sand 
A. No. of Samples - 63 (28.4 bu oysters/acre2) 
B. Composition: 
1. Avg. No. Market Oysters/grab 
2. Avg. No. Small Oysters/grab 
3. % Shells and Cinder/grab 
4. % Surface Shell 
5. % Samples With Surface Shell 
Shell-Mud 
A. No. of Samples - 184 (16.4 bu oysters/acre2) 
B. Composition: 
1. Avg. No. Market Oysters/grab 
2. Avg. No. Small Oysters/grab 
3. % Shell and Cinder/grab 
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5.12 
14.58 
33.9 
41. 8 
90.1 
2.49 
4.37 
23.1 
25.0 
81.0 
1. 47 
2.49 
11.8 
Table 1 (Contd.) 
4. % Surface Shell 
5. % Samples With Surface Shell 
Sand 
A. No. of Samples - 22 (3.7 bu oysters/acre2) 
B. Composition: 
1. Avg. No. Market Oysters/grab 
2. Avg. No. Small Oysters/grab 
3. % Shell and Cinder/grab 
4. % Surface Shell 
5. % Samples With Surface Shell 
Mud 
A. No. of Samples - 78 (16.8 bu oysters/acre2) 
B. Composition: 
1. Avg. No. Market Oysters/grab 
2. Avg. No. Small Oysters/grab 
3. % Shell and Cinder/grab 
4. % Surface Shell 
5. % Samples With Surface Shell 
1Based on 3,211 oysters/bu - 1979 spat not included. 
2Based on 1,441 oysters/bu - 1979 spat not included. 
13.2 
51.0 
0.0 
0.9 
9.9 
8.1 
9.0 
1.38 
2.67 
6.8 
8.5 
8.0 
Numbers of oysters per bushel are based on a number of samples collected 
500 ft apart along transects shown on charts 2 and 3. Numbers counted in the 
laboratory; no shell was in sample. 
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c. Shell-Mud (19 samples) - Shell-mud bottoms averaged 
only 16.0% shell-cinder per grab; less than rock 
or shell-mud bottoms. Moreover, only 36.8% of 
the samples had surface shell. Oyster density, 
however, averaged 9.0 oysters per grab; higher 
than for shell-sand areas. 
D. Sand (4 samples) - Shell was scarce on this bottom 
type. Th~re were no surface shells and no oysters. 
E. Mud (4 samples) - Shell was scarce on this bottom 
type. There were no surface shells and no oysters. 
Point of Shoals to White Shoal - Chart 3 
A. Oyster Rock (66 samples) - Shell material formed a 
large percentage of each grab (33.9%); 90.1% of 
the grabs contained surface shell. Oyster density 
averaged 19.7 large and small oysters per grab. 
B. Shell-Sand (63 samples) - Shell-sand bottoms contained 
a substantial volume of shell-cinder (23.1%), and 
81.0% of the samples contained some surface shell. 
Oyster density (6.86/qrab) was lower than for 
rock bottom. 
C. Shell-Mud (184 samples) - As will be shown later~ 
shell-mud bottoms formed a large ~ercentage of 
the productive bottoms shown on Chart 3. · In general, 
they occupied most of the area between rocks. They 
contained less shell-cinder per grab (11.8%) than 
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either rock or shell-sand. Oyster density (4.0/ 
grab) was also lower than the two precedi~g bottom 
types. 
D. Sand (22 samples) - Sand bottoms were almost devoid 
of oysters (0.9/grab); shell density was very low. 
E. Mud (78 samples) - The volume of shell-cinder per 
grab (6.8%) was higher than expected. Moreover, 
oyster number averaged 4.0/grab which also was 
higher than for mud bottoms investigated in other 
estuaries. 
The atypical density of oysters and shell-cinder on 
soft mud bottom (in the area shown on Chart 3) is probably 
the result of over a century of harvest of seed oysters. 
Oyster tongers typically work where oyster density is highest 
(on rock). Waterme~ by law, must cull shell material from 
their catch prior to sale. Culling may occur over the rock 
areas. It is frequently done, however, over mud bottoms. 
This latter aspect could easily give rise to the phenomenon 
just noted where oysters occur on mud bottoms. 
Table 1 shows average oyster density in terms of 
number of bushels of oysters per acre. For the James River 
this estimat~ is based on 3,211 oysters per bushel in the area 
shown on Chart 2 and 1,441 oysters per bushel for Chart 3. The 
oyster size distribution on which bushels per acre are cal-
culated is shown in Table 2. In 1979, there were many small 
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Table 2 
Size Frequency (in cm) of Oysters Taken in Series of 
Random Transects in the James River During July and 
August, 1979. 
Percent of Total Number 
Length Chart 2 Chart 
Class (cm) Area Area 
0.0- 1.0 0.0 2.0 
1.1- 2.0 2.2 13. 4 
2.1- 3.0 16.3 14.3 
3.1- 4.0 41. 8 15.3 
4.1- 5.0 17.2 16.5 
5.1- 6.0 10.9 19.1 
6.1- 7.0 8.0 12.5 
7.1- 8.0 2.9 5.6 
8.1- 9.0 0.6 0.5 
9.1-10.0 0.0 0.7 
Total Numbers 
3 
of Oysters 3,2471 1,7031 
1This total includes some 19 79 s·et which ranged up to 15 mm long 
by August 1979. The text gives 3,211 oysters/bu from Area 2 and 
1,441 for Area 3 which excludes the 1979 set. 
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oysters in the populations (exclusive of the 1979 set) in 
both areas. It is emphasized that number of oysters per 
bushel will change as it is influenced by growth, recruitment, 
harvest and natural mortality. Emphasis should be placed on 
average number of oysters per grab. 
A General Description of Bailor Bottoms in the James River 
as Shown by Probing and Sonic Gear (Charts 1-5) 
The James River 
There follows a brief description of various 
sections. 
A. Deep Water Shoal to Mulberry Point (Chart 1) -
This area contains the Deep Water Shoal area 
which is frequently subject to "freshwater kill." 
The oyster rock areas are elongated and generally 
parallel to the axis of the river. Shell-sand 
or shell-mud areas surround these rocks. 
B. Mulberry Point to Point of Shoals (Chart 2) -
This area has a distinct zonation of bottom 
type. Toward the edge of the channel is a large 
continuous area of shell-sand. Offshore are 
large irregularly shaped oyster rock areas surrounded 
by shell-mud areas. The extensive rock areas have 
no apparent orientation. Mud bottoms are scarce. 
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C. Point of Shoals (Burwell Bay) to White Shoal 
(Chart 3} - This area includes many productive seed 
areas. Some common names for these include: Point 
of Shoals, Wreck Shoal, Thomases Rock and Gun 
Rock. 
The oyster rocks shown on this chart are extensive 
and widely scattered. On the north side of the 
channel above Deep Creek they are oriented in an 
inshore-offshore direction. Areas of shell-mud 
surround these rocks. Inshore are areas of shell-
sand. 
Below Deep Creek the rock areas are still 
oriented in an inshore-offshore direction, but 
the areas of rock are not as extensive as upriver. 
Areas of shell-mud surround the rock. Mud or 
sand areas are less extensive. 
On the south side of the James,oyster rock 
areas are irregular in shape, but here they are 
roughly parallel to the axis of the channel. 
Shell-mud area surround these rocks. Mud and 
sand bottoms are scarce. 
D. White Shoal Light to Fishing Point (Chart 4} -
On this chart oyster rock areas are extensive. 
Orientation of these rocks in the manner noted upriver (Chart 
3) , (parallel or at an angle to the shore) is not evident 
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here. Instead,the rock areas are irr~gular in 
shape and quite large. They are surrounded by 
shell-sand and shell-mud areas. 
C. Fishing Point to Nansemond Ridge (Chart 5) - Most 
of the Baylor bottoms in this section are shell-
mud or shell-sand. Rock areas are not extensive. 
Total Acreage of Various Types of Bottom in the James River 
A. Deep Water Shoal Light to Mulberry Point (Chart 1) -
In this area there are 736.5 acres (0.87 mi2) of 
Baylor bottom (Table 3). Of this total there is 
about 408.3 acres (0.48 mi2 ) having a moderate to 
high potential for oyster culture (rock= high; 
shell-mud and shell-sand= moderate). This is 
55.4% of the Baylor bottom in that area. Most of 
this bottom is located between the 6 and 18 ft 
depth contours ( 1. 8 to 5. 5 m) , (Table 3). 
B. Mulberry Point to Point of Shoals (Chart 2) - This 
is an extensive area of about 6,258.5 acres (7.37 
mi 2 ) of Baylor bottom (Table 4). Of this total 
there are 5,023 acres (S.92 mi 2 ) which are classed 
as having a moderate (shell-mud or shell-sand) 
or high (rock) potential for oyster culture. This 
is about 80.3% of the public bottom in this section. 
About 88% of these bottoms are at depths less than 
18 ft ( 5. 5 m) • 
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A. 
B. 
c. 
Table 3 
A Description of Baylor Bottoms in the James River 
(Chart 1) 
Deep Water Shoal to Mulberry Point 
736.5 Acres or 0.87 Square Nautical Mile 
Raydist Transects 903-963 
Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 37.7 
Shelly Bottom and Sand 264.0 
Shelly Bottom and Mud 106.6 
Sand 85.3 
Soft Mud 242.9 
TOTAL 736.5 
Percentage of Baylor Bottoms Less Than 18' Deep 
Less than 18' 633.9 
More than 18' 102.6 
Analysis of Potential 
Bottoms Less Than 18' (633.9 Acres) 
Acres 
High 27.6 
Moderate 324.8 
Low 281.5 
Bottoms Deeper Than 18' (102.6 Acres) 
Acres 
High 10.1 
Moderate 45.8 
Low 46.7 
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Percent of 
Total 
5.1 
35.8 
14.5 
11. 6 
33.0 
86.1 
% Total 
4.4 
51. 2 
44.4 
% Total 
9.8 
44.7 
45.5 
A. 
B. 
c. 
Table 4 
A Description of Baylor Bottoms in the James River 
(Chart 2) 
Mulberry Point to Point of Shoals 
6,258.5 Acres or 7.37 Square Nautical Miles 
Raydist Transects 957-1052 
Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 1,750.2 
Shelly Bottom and Sand 1,416.4 
Shelly Bottom and Mud 1,857.2 
Sand 287.3 
Soft Mud 947.4 
TOTAL 6,258.5 
Percentage of Baylor Bottoms Less Than 18' Deep 
Less than 18' 5,516.3 
More than 18' 742.2 
Analysis of Potential 
Bottoms Less Than 18' (5,516.3 Acres) 
Acres 
High 1,596.9 
Moderate 3,096.8 
Low 822.6 
Bottoms Deeper Than 18' (742.2 Acres) 
Acres 
High 153.3 
Moderate 176.8 
Low 412.1 
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Percent of 
Total 
28.0 
22.6 
29.7 
4.6 
15.1 
88.1 
% Total 
29.0 
56.1 
14.9 
% Total 
20.7 
23.8 
55.5 
c. Point of Shoals to White Shoal (Chart 3) - This 
area contains 9,642.5 a.cres ( 11. 36 mi 2 ) of Baylor 
bottom. In this area there are 6,180.3 acres 
(7.28 mi 2 ) of bottoms which can be classed as 
having a moderate to high potential for oyster 
culture (Table 5). 
D. White Shoal to Fishing Point (Chart 4) - Out of a 
total of 3,623.9 acres (4.27 mi 2 ) of Baylor bottom 
in this section there are about 2,364.4 acres 
(2.78 mi 2 ) classed as having a moderate to high 
potential for oyster culture (Table 6). Most of 
this bottom is at depths less than 18 ft (5.5 m). 
E. Fishing Point to Nansemond Ridge (Chart 5) - This 
is the lowermost extent of Baylor bottoms in the 
James River. It contains 4,890.4 acres (5.76 mi2) 
of public bottom. Of this total2,268.8 acres 
~.67 mi 2 ) have a moderate to high potential 
(Table 7). All of the Baylor bottoms in this 
area are located at depths less than 18 ft (5.5 m). 
summary of the Baylor Bottoms in the James River 
Table 8 shows a summary of the extent of Baylor 
bottoms in relation to bottom type. Out of 25~151.8 acres 
(29.62 mil) there are 16,245.6 acres (19.13 mi2) or about 
64.6%of the Baylor bottom in the James which may be classed 
as having a moderate to high potential for oyster culture. 
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A. 
B. 
Table 5 
A Description of Baylor Bottoms in the James River 
(Chart 3) 
Point of Shoals to White Shoa11 
9,642.5 Acres or 11.36 Square Nautical Miles 
Raydist Transects 1042-1167 
Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 1,355.9 
Shelly Bottom and Sand 1,595.7 
Shelly Bottom and Mud 3,228.7 
Sand 597.9 
Soft Mud 2,862.9 
Buried Shell 1. 4 
TOTAL 9,642.5 
Percentage of Baylor Bottoms Less Than 18' Deep 
Less than 18' 8,183.7 
More than 18' 1,458.8 
C. Analysis of Potential 
High 
Moderate 
Low 
High 
Moderate 
Low 
Notes: 
Bottoms Less Than 18' (8,183.7 Acres) 
Acres 
1,330.5 
4,688.4 
2,164.8 
Bottoms Deeper Than 18' (1,458.8 Acres) 
Acres 
25.4 
136.0 
1,297.4 
Percent of 
Total 
14.1 
16.5 
33.5 
6.2 
29.7 
<0.12 
84.9 
% Total 
16.3 
57.3 
26.4 
% Total 
1. 7 
9.3 
89.0 
1. Isle of Wight County Public Ground Number 3, which is 6.5 
acres in size, was not sampled. 
2. < means "less than." 
Table 6 
A Description of Baylor Bottoms in the James River. 
(Chart 4) 
White Shoal to Fishing Point 
3,623.9 Acres or 4.27 Square Nautical Miles 
Raydist Transects 1168-1276 
A. Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 1,031.5 
Shelly Bottom and Sand 199.8 
Shelly Bottom and Mud 1,133.1 
Sand 56.4 
Soft Mud 1,189.1 
Buried Shell 14.0 
TOTAL 3,623.9 
B. Percentage of Baylor Bottoms Less Than 18' Deep 
Less than 18' 
More than 18' 
C. Analysis of Potential 
3,335.1 
288.8 
Bottoms Less Than 18' (3,335.1 Acres) 
High 
Moderate 
Low 
High 
Moderate 
Low 
Acres 
1,031.5 
1,332.9 
970.7 
Bottoms More Than 18' (288.8 Acres) 
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Acres 
0.0 
0.0 
288.8 
Percent of 
Total 
28.5 
5.5 
31.3 
1.5 
32.8 
0.4 
92.0 
% Total 
30.9 
40.0 
29.1 
% Total 
0.0 
0.0 
100.0 
A. 
B. 
c. 
Table 7 
A Description of Baylor Bottoms in the James River 
(Chart 5) 
Fishing Point to Nansemond Ridge 
4,890.4 Acres or 5.76 Square Nautical Miles 
Raydist Transects 1278-1389 
Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 135.1 
Shelly Bottom and Sand 971.9 
Shelly Bottom and Mud 1,161.8 
Sand 512.8 
Soft Mud 1,703.7 
Buried Shell 405.1 
TOTAL 4,890.4 
Percentage of Baylor Bottoms Less Than 18' Deep 
Less than 18' 4,890.4 
More than 18' 0.0 
Analisis of Potential 
Bottoms Less Than 18' (4,890.4 Acres) 
Acres 
High 135.1 
Moderate 2,133.7 
Low 2,621.6 
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Percent of 
Total 
2.8 
19.9 
23.7 
10 . .5 
34.8 
8.3 
100.0 
% Total 
2.8 
43.6 
53.6 
Table 8 
A Sunnnary of Acreages of Bottom in the James River 
Bottom Type Acres % Total 
Oyster Rock 4,310.4 17.1 
Shelly Sand 4,447.8 17.7 
Shelly Mud 7,487.4 29.8 
Sand 1,539.7 6.1 
Soft Mud 6,946.0 27.6 
Buried Shell 420.5 1. 7 
TOTAL 25,151.8 
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These figures clearly show the vast extent of bottoms suitable 
for shellfish culture in this estuary. 
Total Acreage of Discrete Areas of Several Types of Bottoms 
in Various Size Classes Expressed as Percentage of Tota·1s 
In managing any area for oyster culture it is of 
major interest to know the extent of various types of bottom 
which are suitable for oyster culture. That is, one area 
100 acres in extent is more easily "managed" (i.e. planted 
and harvested) than 10 plots each 10 acres in size. An 
examination of Table 9 shows that for oyster rock, shell-mud 
and shell-sand the discrete areas are mostly 50 acres or 
larger. The exception is in the Deep Water Shoal area where 
all the rock, shell-sand or shell-mud bottoms are less than 
20 acres in size. 
We conclude that in the James River there are 
extensive areas of bottom which may be managed as units of 
from 50 to 100 acres (0.06 to 0.12 mi 2 ). 
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Table 9 
Total Acreage of Discrete Areas of Several Types of Bottom 
in Various Size Classes Expressed as Percentage of the Total. 
Rock - 4,310.4 Acres 
Deep Water Mulberry Pt Pt of Shoals White Shoal Fishing Pt 
Shoal to to to to to Nansem.ond 
Mulberry Pt Pt of Shoals White Shoal Fishing Pt Ridge 
Size (Acres) Percentages 
0.0- 5.0 24.1 1.1 8.1 7.4 30.7 
5 .1- 10. 0 35.3 1. 5 5.8 3.5 13.9 
10.1- 20.0 40.6 2.0 13.2 0.0 0.0 
20.1- 50.0 0.0 6.7 15.2 3.4 15.6 
50.1-100. 0 0.0 4.1 15.3 14.2 39.8 
> 100.0 0.0 84.6 42.4 71. 5 0.0 
Total (Acres) 37.7 1,750.2 1,355.9 1,031.5 135.1 
Shell-Mud - 7,487.4 Acres 
Size (Acres) Percentages 
0.0- 5.0 0.9 2.1 1. 4 2.6 4.4 
5.1- 10.0 7.9 3.5 0.8 1. 6 4.5 
10.1- 20.0 49.1 2.6 1.4 8.0 3.5 
20.1- 50.0 42.1 8.3 6.6 11. 8 3.8 
50.1-100.0 0.0 14.0 12.0 18.3 0.0 
> 100.0 0.0 69.5 77. 8 57.7 83.8 
Total (Acres) 106.6 1,857.2 3,228.7 1,133.1 1,161.8 
Shell-Sand - 4,447.8 Acres 
Size (Acres) Percentages 
0.0- 5.0 1.2 0.6 1.1 12.1 4.4 
5.1- 10.0 3.6 1.1 4.6 11. 9 0.7 
10.1- 20.0 7.3 2.8 4.2 15.7 2.9 
20.1- 50.0 0.0 4.8 6.6 28.1 11. 8 
50.1-100.0 31.8 0.0 0.0 32.2 32.4 
> 100.0 56.1 90.7 83.5 0.0 47.8 
Total (Acres) 264.0 1,416.4 1,595.7 199.8 971.9 
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Table 9 (Contd.) 
Sand - 1,539.7 Acres 
Deep Water Mulberry Pt Pt of Shoals White Shoal Fishing Pt 
Shoal to to to to to Nansemond 
Mulberry Pt Pt of Shoals White Shoal Fish=i:ng Pt Ridge 
Size (Acres) Percentages 
o.o- 5.0 3.3 1.0 3.1 3.0 3.6 
5.1- 10.0 25.2 0.0 1.1 9.8 4.5 
10.1- 20.0 0.0 5.1 2.4 23.4 5.9 
20.1- 50.0 0.0 13. 9 4.5 63.8 29.8 
50.1-100.0 71.5 20.5 9.5 0.0 34.3 
> 100.0 0.0 59.5 79.4 0.0 21. 9 
Total (Acres) 85.3 287.3 597.9 56.4 512.8 
Buried Shell - 420.5 Acres 
Size (Acres) Percentages 
0.0- 5.0 0.0 0.0 100.0 100.0 9.1 
5.1- 10.0 0.0 0.0 0.0 0.0 5.7 
10.1- 20.0 0.0 0.0 0.0 o.o 7.5 
20.1- 50.0 0.0 0.0 0.0 0.0 29.7 
50.1-100. 0 0.0 0.0 0.0 0.0 0.0 
> 100. 0 0.0 0.0 0.0 0.0 48.0 
Total (Acres) 0.0 0.0 1.4 14.0 405.1 
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Hydrographic Data and Potential for Oysters 
and Other Molluscan Species 
Hydrography 
Salinities have been studied in detail at different 
seasons in relation to the average freshwater flow (Hargis 1 
1966). These data are shown in Table 10. An inspection 
of these data show that under average high spring flow con-
ditions, salinities at Deep Water Shoal (Chart 1) may fall 
to 2°/oo. Oysters in this area are occasionally killed by 
freshwater during years of above average freshwater flows 
(Andrews, Haven and Quayle, 1959; Haven, et al, 1976). 
The Wreck Shoal area {Chart 3) is the most pro-
ductive region of the James River. Here, salinities range 
on the average between 10 to 14°/oo for most of the year 
(Table 10). This aspect is of major importance in keeping 
levels of predators and diseases at low levels as will be 
discussed later. 
The area of the James around Newport News Point 
and below the James River Bridge (Chart S) is characterized 
by salinities averaging higher than about 16°/oo ( Table 10) . 
Most of the predators and diseases which impact on oysters 
are active, therefore, in this area. 
Oyster Growth 
In the vicinity of Deep Water Shoal Light ( Chart 1 ) 
growth is very slow; seldom do oysters reach market size 
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1. Avg. 
2. Avg. 
3. Avg. 
Table 10 
Average Salinity in the James Has Been Studied in Detail 
in Relation to Average of Freshwater Flows at Different 
Seasons (Hargis, 1966).1 There Follows a Summary of These 
Data. 
Salinity 0Loo 
Newport 
News Wreck 
Type of Flow Point Shoal 
high spring flow 16 10 
low flow in Aug. & Sep. 21 17 
from May to Dec. 18 14 
Deep 
Water 
Shoals 
2 
12 
6 
lHargis, w. J., Jr. Final report on the results of operation James River 
(an evaluation of the physical and bio~ogical effects of the proposed 
James River navigation project). Dec. 1966. Special Report in Applied 
Marine Science and Ocean Engineering No. 7 of the Virginia Institute of 
Marine Science, Gloucester Point, Virginia. 
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(3 inches}. The most probable reason is that salinities are 
marginal for normal growth during most of the year. Meat 
quality of oysters in this region generally is low. Seldom 
will a bushel of oysters yield more than five pints of 
meats (Haven, 1962). 
In the mid-section of the seed area on the public 
rocks (Chart 3) oyster growth is also poor, and few oysters 
attain market size. A typical size frequency may be seen 
in Table 2. Here low salinity per se is not thought to be 
the reason for poor growth._ Most probably it is associated 
with marginal levels of nutrients. Meat quality is also 
low in this area. Again, as in the upriver area, a bushel 
of oysters from this area will seldom yield over 5 pints 
of meats. 
An exception to the generally poor growth rate 
and poor meat quality on the public rocks occurs in the 
section of the James shown on Chart 3 just above Deep Creek. 
Here oyster growth and meat quality average higher than on 
most of the other rocks. Also, good rates of growth and 
high meat quality occur in this region on leased bottoms 
located close to shore from Mulberry Point downriver to 
the Deep Creek region. 
Below the James River Bridge (Charts 4 and 5) 
there occurs an improvement in oyster growth, and a large 
percentage of the population reaches market size. Meat 
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quality is better than it is upriver, but it seldom reaches 
levels seen in other estuaries where salinity levels are 
comparable. 
Diseases 
There are two oyster diseases which impact on 
James River oyster populations. These are Perkinsus marinum 
(Dermo) and Minchinia nelsoni (MSX). MSX entered the Bay 
system in 1960 (Andrews, 1968). Dermo has probably been 
endemic in Chesapeake Bay ever since oysters have been 
cultured. 
MSX and Dermo are not a problem during most years 
above the James River Bridge. The reason is that both 
diseases do not cause appreciable mortality where fall 
salinities average less than 15°/oo. 
Below the bridge,in the area shown on Chart 5, 
MSX and Dermo are problems which must be considered in any 
management program. 
Oyster Drills (Urosalpinx cinerea) 
The oyster drill was present and caused much damage 
prior to 1972 in the area extending from just above the James 
River Bridge on the north side of the James (Chart 4) to the 
lower part of the system (Chart 5). Most of the drills were 
killed in 1972 by flood waters associated with Tropical Storm 
Agnes (Haven, et al, 1976). It is only a question of 
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time before drills again become established in their former 
range. When this occurs, few oysters setting in the area 
(shown on Chart 5) will survive to the end of their first 
year. 
Blue Crabs (Callinectes sapidus) 
Blue crabs are abundant during the warmer months 
and prey on small spat. 
Setting Potential 
Setting typically begins in the James River in 
mid-July and usually reaches a peak in mid-September; 
by October setting is over. Within this period, and 
especially since 1960, the peak setting period generally 
occurs during the mid-August to the mid-September period. 
Shells planted just prior to this period have the greatest 
chance of receiving a good set (Haven, et al, 1978). 
The James River has always been the source of most 
of the seed oysters planted by private oyster growers in the 
State, and in the decade prior to 1960 it was yielding from 
2 to 3 million bushels annually (Haven, et al, 1978). In 
that period the annual set of spat on bottom cultch often 
averaged over 1,500 spat per bushel for the area shown on 
Charts 1, 2 and 3 (Table 11). 
In 1960,with the advent of MSX, there occurred a 
major decline in set which has averaged about 90% for Chart 3 
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Table 11 
Average Spatfall Per Bushel of Bottom Cultch for Five 
Year Periods From 1947 to 1980. 
Deep 
Brown Wreck Point of Water 
Period Shoal Shoal Shoals Horsehead Shoal 
1947-1950 718 1,901 385 1,590 1,744 
1951-1955 1,030 1,945 336 1,494 872 
1956-1960 412 995 1,854 468 
1961-1965 94 298 135 67 113 
1966-1970 27 88 249 244 334 
1971-1975 46 167 82 34 49 
1976-1980 43 199 169 244 534 
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areas and slightly less upriver on the areas shown on Charts 
1 and 2 (Table 11). 
Coinciding with this, there occurred a major decline 
in the demand for seed oysters (Haven, et al, 1978). This 
caused production to fall,and in the 1970-to-1980 period 
average annual production from this river has been only 
384,653 bushels (VMRC, 1980). 
While there has been a major decline in set in the 
James River, the potential of the James as a seed-producing area 
is still great if the system is adequately managed. 
That is, it must be recognized that the setting levels just 
cited for the James have occurred on 11 old" shell material 
which may be covered in varying degrees with silt, barnacles, 
tunicates, mussels, etc. If clean shell is introduced into 
the system at or near the peak set period, then numbers of 
spat per bushel may be increased several times. 
In concluding our remarks on setting, it is doubtful 
if the James River can today produce the 2-3 million 
bushels annually it did prior to 1960 as a "wild" crop. 
It is entirely possible, however, that today with proper 
management practices such as shelling at the proper time such 
levels of production may be achieved. (See Haven, Hargis 
and Kendall, 1978, for further information on this aspect.) 
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Soft Clams (My~ aren~ria) 
Scattered populations of soft clams exist as 
evidenced by their empty shells on many of the seed rocks 
in the James River. Shells have, for example, been collected 
in the mid-section on bottoms shown in Charts 2, 3, 4 and 5. 
It is doubtful, however, that these populations are large since 
only scattered concentrations have been observed in the inter-
tidal areas along shore. 
During 1977 a small concentration was observed 
along the east shore of the Na~semond River where it enters 
the James. However, this small "bed" was not large enough 
to be harvested commercially. 
It is noted that if soft clams ever did become 
abundant in the James# they would be most abundant in the 
same areas .as those now occupied by oysters. Therefore,when 
present, their harvest would adversely impact on the more 
valuable oyster resource. 
Hard Clam (Mercenaria mercenaria) 
Hard clams do not occur on the Baylor bottoms shown 
on Charts 1, 2, 3, and 4. However, large concentrations of 
old stunted hard clams were found off the mouth of the Nansemond 
River (Chart 5) on one of the oyster rock areas in 1974. It is 
probable that similar concentrations may occur on other ro·cks sh.own 
on this chart. 
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Hard clam larvae need late spring salinities of 
about 18°/oo and over to successfully complete metamorphosis 
from the larval to the sedentary st~ge, and the area shown 
on Chart 5 has marginal salinities in this respect. Once 
established, however, this species may survive and grow at 
slightly lower salinity levels. It is probable that hard 
clams may set successfully in this area over widely spaced, 
high-salinity, years then then survive. for many years. 
Brackish Water Clam (Rangia cuneata) 
This species occurs along the shore starting at 
Deep Creek (Chart 3), and scattered populations exist (1981) 
over most of the seed rocks shown on Charts 1 and 2. Surveys 
made over the past 10 to 15 years indicate that commercial 
quantities exist on soft mud bottoms beginning at Deep 
Water Shoal Light and extending upriver past Jamestown 
Island. 
Best Use of the Area 
The best use of the James River above the bridge 
is for a seed area. This area is free of predators and 
diseases. Seed from this area, however, should not be 
planted in areas where fall salinities average above 15°/oo 
since the seed will be killed by MSX (Andrews, 1968). 
The best use of the area below the James River 
Bridge is for it to be used as a seed area, or for a clean 
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cull area for market-sized oysters. Seed oysters harvested 
from this area may show some resistance to MSX. 
In the past and today seed is harvested from the 
James River with hand tongs. Current cost of seed to the 
grower is about $2.25 to $2.50 per bushel. As stated previously, 
the major "user" of the James River is the private sector. 
Consequently, seed is a major item in the cost of growing 
oysters. 
If modern technological methods were permitted in 
harvesting seed, then costs would be reduced, more seed would 
be sold and state-wide oyster production would be increased 
(Haven, et al, 1978). 
We emphasize that as the level of technology is 
raised and harvest rates increased, repletion activities on 
the part of the State (such as shell planting) must also 
increase. 
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Section 2. 
The Baylor Bottoms in Pocomoke and Tangier Sounds, 
Pungoteague, Occohannock, and Nassawadox Creeks. 
INTRODUCTION 
The area covered in this section includes Pocomoke 
Sound and Tangier Sound, Occohannock, Pungoteague and Nassawadox 
creeks. This study was conducted in 1978. 
The Baylor Grounds in the Pocomoke and Tangier 
sounds are spread over an area of open water exceeding 150 
square miles. Within this la!ge area there are extensive 
areas of Baylor bottoms located at depths ranging from 
about 7 to 28 feet (2.1 to 8.5 m) MLW {_Figure 1). 
Salinities over this area are similar and may 
vary only about 1-3 ppt on any given date. They are, 
however, high enough (over 15 ppt) in the southern portion 
to support limited populations of oyster drills,Urosalpinx 
cinerea1, and hard clams,Mercenaria mercenaria. The two species 
are scarce or absent toward the Maryland-Virginia border. 
Oyster production from this area has not been adequately 
documented except since 1978, when mid-winter power dredging 
was permitted by the Virginia Marine Resources Commission 
(VMRC) . 
The location of the public grounds in the two sounds 
and their number or name is shown in. Figure 2. 
1Almost all drills in Pocomoke Sound were killed by Tropical 
Storm Agnes in 1972a 
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Figure 2. Public oyster grounds in Pocomoke and Tangier sounds, showing 
number and names of rocks. 
METHODS 
The type of bottom in the Tangier and Pocomoke 
sound areas and in the tributary creeks was determined as 
outlined for the Rappahannock River. Teledyne Hastings-
RaydistR was used to locate stations on a grid system. Using 
this method, the research vessel was operated over transects 
and the bottom type determined by VIMS personnel with a probe 
and sonic gear. At each station the bottom was classed as: 
oyster rock, shell-sand, shell-mud, buried shell, mud, sand 
or gravel (see Volume I). 
In 1978, as in previous studies (Volume I), the 
composition of the bottom was determined at selected stations 
using patent tongs. Sampling in this area, however, was more 
extensive than for areas listed in Volume I; intensity was 
about the same as for the James River. There were three 
purposes to the patent tong work. 
1. To confirm observations based on probing and 
sonic gear; 
2. To provide semi-quantitative data on oyster 
shell and cinder volumes in areas of bottom 
classed as oyster rock, shell-sand, shell-mud 
and buried shell; 
3. To estimate oyster and shell density in selected 
areas in terms of average number per grab and 
number of bushels per acre on the various bottom 
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types. These data should not be extrapolated 
to give bushel per acre for public_ grounds not 
covered by the study. 
The areas selected for study with patent tongs 
included most of the areas shown as rock and an approximately 
equal area of bottom classed as shell-sand or shell-mud 
surrounding the rock on P.G. 13, 14 and 15; limited areas of 
rock were also sampled on P.G. 17, 18 and 19 (Chart No.3, 
4, 6, and 7). On P.G. 13, for example, the rock areas 
in the middle third of the charted area were sampled along 
with an equal area of shell-sand or shell-mud bottom (Chart 4). 
The areas sampled by the patent tong study on 
each rock often covered one to three square miles. On 
P.G. 13, 14 and 15 the transects (located by RaydistR) were 
400 ft (122 m) apart. On P.G. 17, 18 and 19 the transects 
were separated by 800 ft (244 m); the stations were located 
200 to 400 ft {60-122 m) apart. The RaydistR coordinates 
of every station sampled in 1978 were recorded. 
In 1979, at the request of the Virginia Marine 
Resources Commission, a State-funded study was made in which 
all patent tong stations occupied in 1978 were resampled. 
Its purpose was to evaluate changes in oyster density after 
one winter season of dredging. This study suggested that 
there was a large decline in oyster density from 1978 to 1979. 
In this report only 1978 data are used. 
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Local names have existed for many years for some 
of the more productive bottoms discussed in this report. 
Those names are sometimes applied to a small productive 
areai more frequently they apply to a wide area having no 
reference to bottom type or present level of productivity 
(Figure 2). 
Tabulation of Data 
The material collected in 1978 with the patent 
tong was examined in the field, and the following data were 
tabulated for each grab: numbers and lengths of large and 
small oysters, number of hard clams, total volume of material 
collected by the grab, and volume of shell and cinder (qts). 
The percentage of total shells which were on or at the surface 
was estimated on the basis of fouling and color. 
Later, the following parameters were calculated or 
tabulated for different bottom types (oyster rock, shell-mud, 
shell-sand, buried shell, mud and sand): 
1. Number of stations occupied; 
2. Number of bushels of oysters per acre. This 
includes market, small and yearling oysters. 
The 1978 spat were not counted. An average bushel 
contained 195 oysters2 ; 
3. Average number of market-sized oysters per 
grab {each grab covered 7.29 ft 2 ); 
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4. Average number of small oysters per_ grab 
2 ( 7. 2 9 ft ) ; 
5. Average percent surface shell in each grab; and, 
6. Average number of grabs in an area which contained 
a measurable volume of surface shell. 
To evaluate setting (.reccruitment) during the 1978 
setting season, strings of ten oyster shells each were main-
tained at eight representative stations in Pocomoke Sound. 
Additional data starting in 1975 were also available from a 
previous study. The shells were changed weekly and examined 
at VIMS for numbers of spat on the smooth side. The results 
were tabulated for each station as.the sum of the average 
weekly set (for ten shells) for the entire season. This 
latter measure is termed total seasonal set. 
RESULTS 
A Comparison of Bottom Type as Determined by Probi·ng and 
Sonic Gear With Studies Based on Patent Tong Data 
The patent tong samples discussed below were 
taken from extensive areas in Pocomoke and Tangier sounds 
on P.G. 13, 14, 15, 17, 18 and 19 {Figure 2). They 
2The value 195 was arrived at by measuring {at one time) 
a substantial number of the oysters collected by the· 
patent tong. This parameter is considered of limited 
value only and a lesser significance than average number 
of oysters per grab. 
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confirm again the adequacy of our technique using sonic 
gear and the probe for locating and delineati~g various 
bottom types. That is, bottoms classed as rock, shell-mud, 
or shell-sand according to the probe and sonic gear contained 
(on the average) significant volumes of shell-cinder. Often 
they had moderate to high concentrations of oysters. Bottoms 
classed as rock contained the largest volume of sh.ell-cinder 
and the most oysters. Mud and sand bottoms contained few 
shells or cinder; oysters were scarce or lacking. 
There follows a summary of the composition of 
various types of bottom, and a comparison of bottom type 
as determined by the two methods (Table 12). 
Oyster Rock 
Bottoms classed as oyster rock on P.G. 13, 14 
and 1s 3 had an average percent shell-cinder content ranging 
from 24.6 to 54.3%. In these samples surface shell comprised 
about 39% of all the shell-oyster-cinder collected. Approxi-
mately 71% of the samples contained a measurable volume 
of surface shell. The average number of large and small 
oysters per grab was about 3. 6. 
3Public rocks 17, 18 and 19 were not included in calculations 
here due to small sample size. 
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Table 12 
Characteristics of Various Types of Substrate on Several Public Grounds in Pocomoke 
and Tangier Sounds. Bottoms Sampled in 1978 (each tong covered 7.29 ft 2). 
Aver age Number 
Ave.rage Average Percent Percent Samples of Oysters Bushels/ 
P.G. No. Percent Shells Surface With Surface Per Grab Acre 
-No. Samples and Cinder Shell Shell Market Small Oysters 
OYSTER - ROCK 
13 41 54.3 40.8 68.3 2.07 3. 07 158 
14 75 47.5 41. 3 90.1 0.69 1. 81 75 
15 27 24.6 33.6 55.0 0.63 2.52 97 
17 8 71. 6 47.4 75,0 2.25 3.0 161 
18 7 32.1 56.0 87.5 0.0 0.0 0 
19 1 
SHELL - SAND 
13 78 33.7 26.3 55.6 1.27 1. 35 80 
14 39 9.0 7.2 20.5 0.15 0.21 11 
15 24 10, 8 33,6 55.0 1.50 1.54 93 
17 4 
18 1 
19 1 
SHELL - MUD 
13 37 15. 3 12.1 27.8 0.92 1. 00 59 
14 97 . 16.7 11.5 19.8 0.45 0.83 39 
15 18 2.2 5.3 5.5 0.11 0.17 8 
17 1 
18 1 
19 0 
Table 12 (Contd.) 
Average Number 
Average Average Percent Percent Salllples of Oysters Bushels/ 
P.G. No. Percent Shells Surface With Surface Per Grab Acre 
No. Samples and Cinder Shell Shell Market Small Oysters 
MUD 
13 37 0.0 0.0 0.0 o.o 0.0 0 
14 6 o.o 0.0 0.0 0.0 0.0 0 
15 5 0.0 0.0 o.o o.o 0.0 0 
17 6 o.o o.o o.o 0.0 0.0 
18 16 
19 7 32.5 11. 7 27.0 0.0 0.0 
SAND 
13 11 1.1 0.0 o.o 0.0 0.0 0 
14 6 0. 71 0.0 0.0 o.o 0.0 0 
15 0 
17 6 0.0 o.o 0.0 0.0 0.0 
18 16 o.o 0.0 0,0 0.0 0.0 0 
19 13 23.1 11. 4 14.0 o.o 0.0 
1Buried shell not tabulated. 
Shell-Sand 
Bottoms on P.G. 13, 14 and 15 classed as shell-
sand had an average percent shell-cinder content ra~gi~g 
from 9.0 to 33.7% (Avg.= 17.8%). Surface shell averaged 
22.4% of the shell-oyster-cinder volume. An average of 
43. 7% of all samples contained surface shel·l. The average 
number of large and small oysters per grab was 2.0. 
Shell-cinder percentages of the total volume of the 
grab on sand areas may be too high since sand often falls 
between the teeth of the grab as it is raised through the 
water. 
Shell-Mud 
Bottoms on P.G. 13, 14 and 15 classed as shell-
mud had lesser volumes of shell-cinder than bottom classed 
as rock or shell-sand. On these three public grounds the 
shell-cinder volume ranged from 2.2% to 15.3% (Avg.= 11.4%). 
Surface shell was scarce and averaged only 9.6%. An average 
of 17.7% of all grabs had some surface shell. The average 
number of large and small oysters per grab was about 1.2. 
Mud 
Bottoms classed as mud (P.G. 13) had few if any 
shells. No surface shell was seen. 
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Oyster Lengths 
In late fall of 1978 the oysters collected by 
patent tongs on P.G. 10, 14 and 15 were measured to the 
nearest mm (Figure 3). These· ·data showed that 67 .1% of 
the oysters from P.G. 14 were less than three inch.es long 
and 64% from P.G. 15 were smaller than three inches. Of 
those from P.G. 10 only 22% were less than three inches. 
Spatial Distribution of Oysters in Terms of Bushels 
Per Acre 
Oysters are not distributed evenly in Pocomoke 
Sound. For example, in 1978 on P.G. 10, 13, 14, 15, 17, 
18 and 19 from 31% to 80% of the grabs contained no oysters. 
In places where oysters were present dens·ity varied from 
8 to 158 bushels per acre. 
Total Acreage of Various Types of Bottom in the Tangier-
Pocomoke Area 
A. Tangier Sound (.Upper Portion - Chart 1) 
The area shown on Chart 1 includes P.G. 1, 2, 
3, 5, 6 and 9 (Figure 2). Natural oyster rocks were not 
common in this area; shell-sand and sand-mud bottom were 
also scarce. Most of the Baylor bottoms shown are classed 
as sand. 
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LENGTHS IN 5mm INTERVALS 
Figure 3. Length frequencies of oysters on P.G. #10, 14 
and 15 in 1978. 
In this area 2,256.6 acres (2.66 mi 2 ) of Baylor 
bottom were surveyed. Of this total, there are only about 
178.1 acres (0.21 mi 2 ) havi~g a moderate to high potential 
for oyster culture. This is about 7.9% of the Baylor bottom 
surveyed. The remainder (92.1%) are classed as sand 
or soft mud. Most of the bottom in this area is less than 
18 ft (5.5 m) in depth (Table 13). 
B. Tangier Sound (Lower Portion - Chart 2) 
This portion of Tangier Sound includes P.G. 4 
(Johnson Rock), 7 (Klondike Rock) and 8 (California Rock), 
(Figure 2). It contains more bottom suitable for oyster 
culture than does the upper portion of Tangier Sound. The 
rock areas are contiguous and fairly extensive.· 
The total acreage measured for these three public 
grounds was 2,406.3 acres (2.83 mi 2 ); of this total there 
were 560.1 acres (0.66 mi 2 ) having a moderate to high 
potential. This is 23.3% of the total acreage of the three 
areas. The remainder of the Baylor bottom in this area is 
classed as sand or mud (Table 14 ) . In contrast to the area 
just discussed on Chart 1, this section of Baylor bottoms 
containing P.G. 4, 7, and 8 has most of its productive bottoms 
in water deeper than 18 ft (5.5 m). 
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C. Area East and South of Watts Island to Mouth 
of Onancock Creek (Chart 3) 
This area includes P.G. 17 (Parkers Rock}; 18 
(Onancock Rock) and 19 (Crammyhax Rock}, (Figure 2). On 
P.G. 17 and 18 rock areas are extensive. On P.G. 19 rock 
areas are scarce. 
The public bottoms shown on this chart measured 
2,506.9 acres (2.95mi 2 ) in area. Of this total area, there 
were 395.3 acres (0.46 mi 2 ) having a moderate to high potential 
for oyster culture (Table 15). This was 15.8% of the total 
Baylor bottom acreage shown on Chart 3. Most 0£ the Baylor 
bottom (84.2~ is classed as mud or sand. 
Approximately 2/5 of the bottoms classed as having 
a moderate to high potential are at depths less than 18 ft 
(5.5 m); the remainder are located in deeper waters (Table 
15) . 
D. Area to East of Oyster Shell Point in Maryland-
East to Saxis, Virginia (Chart 4} 
The area shown on this chart includes P.G. 12 
and 13 (Nigger Lumps, Marshall Rock and Byrds Rock), (Figure 2). 
They total 7,743.1 acres (9.12 mi 2 ). Of this total, there 
are 1,141.9 acres (1.34 mi 2 ) having a moderate to high 
potential for oyster culture. This is about 14.7% of .the 
total area of the two bottoms. Most of the good oyster_ 
growing area shown on Chart 4 is located on P.G. 13. 
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A. 
B. 
Table 13 
A Description of Baylor Bottoms on the Bayside of the Eastern Shore 
(Chart 1) 
Public Grounds 1, 2, 3, 5, 6 and 9 in Tangier Sound 
2,256.6 Acres or 2.66 Square Nautical Miles 
Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 20.5 
Shelly Bottom and Sand 157.6 
Shelly Bottom and Mud 0.0 
Sand 1,167.7 
Soft Mud 910.8 
TOTAL 2,256.6 
Percentage of Bailor Bottoms Less Than 18' Deep 
Less than 18' 2,171.1 
More than 18' 85.5 
Percent of 
Total 
0.9 
7.0 
0.0 
51. 7 
40.4 
96.2 
3.8 
C. Analysis of Potential 
High 
Moderate 
Low 
High 
Moderate 
Low 
Bottoms Less Than 18' (2,171.1 Acres) 
Acres 
20.5 
135.9 
2,014.7 
Bottoms Deeper Than 18' (85.5 Acres) 
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Acres 
0.0 
21. 7 
63.8 
% Total 
1.0 
6.2 
92.8 
% Total 
0.0 
25.4 
74.6 
A. 
B. 
Table 14 
A Description of Baylor Bottoms on the Bayside of the Eastern Shore 
(Chart 2) 
Public Grounds 4, 7 & 8 in Tangier Sound 
2,406.3 Acres or 2.83 Square Nautical Miles 
TyEe of Bottom and Area 
Bottom TyEe 
Hard Oyster Rock 
Shelly Bottom and Sand 
Shelly Bottom and Mud 
Sand 
Soft Mud 
TOTAL 
Percentage of Baylor Bottoms Less Than 
Less than 18' 
More than 18' 
Extent 
(Acres) 
165.1 
395.0 
0.0 
1,213.3 
632.9 
2,406.3 
18' DeeE 
462.6 
1,943.7 
Percent of 
Total 
6.9 
16.4 
0.0 
50.4 
26.3 
19.2 
C. Analysis of Potential 
High 
Moderate 
Low 
High 
Moderate 
Low 
Bottoms Less Than 18' (462.6 Acres) 
Acres 
0.0 
1.1 
461.5 
Bottoms Deeper Than 18' (1,943.7 Acres) 
Acres 
165.1 
393.9 
1,384.7 
- 54 -
% 
% 
Total 
0.0 
0.2 
99.8 
Total 
8.5 
20.3 
71. 2 
A. 
B. 
c. 
Table 15 
A Description of Baylor Bottoms on the Bayside of the Eastern Shore 
(Chart 3) 
Public Grounds 17, 18 & 19 in Chesapeake Bay 
2,506.9 Acres or 2.95 Square Nautical Miles 
Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 145.3 
Shelly Bottom and Sand 217.6 
Shelly Bottom and Mud 32.4 
Sand 1,199.8 
Soft Mud 911. 8 
TOTAL 2,506.9 
Percentage of Baylor Bottoms Less Than 18' Deep 
Less than 18' 374.6 
More than 18' 2,132.3 
Analysis of Potential 
Bottoms Less Than 18' (374.6 Acres) 
High 
Moderate 
Low 
Acres 
63.1 
97.6 
213.9 
Percent of 
Total 
5.8 
8. 7 
1.3 
47.8 
36.4 
14.9 
% Total 
16.8 
26.1 
57.1 
Bottoms Deeper Than 18' (2,132.3 Acres) 
High 
Moderate 
Low 
Acres 
82.2 
152. 4 
1,897.7 
- 55 -
% Total 
3.9 
7.1 
89.0 
P.G. 12 and 13 are located largely at depths less than 
18 ft (5.5 m), (Table 16). 
E. Area North of Saxis Off North End Point 
(Chart 5) 
This area located just south of the Maryland-
Virginia border includes P.G. 10 and 11 (Figure 2). P.G. 
11 is largely barren consisting largely of sand bottom 
with a few small areas of .rock. In contrast, P. G. 10 has 
large areas of rock and shelly bottom. Current reports 
(1979) indicated that P.G. 10 is highly productive for market 
oysters. 
These two public grounds total 2,340.3 acres 
(2.76 mi 2 ); of this total there are 597.4 acres (0.70 mi 2 ) 
of bottom classed as having a moderate to high potential 
for oyster culture. This is 25.5% of the area shown for 
the two public grounds. It is noted again, however, that 
P.G. 10 contains most of the good bottom (Table 17). 
F. Area South of Saxis and Long Point and 
to the West of Messongo Creek (Chart 6) 
This is an extensive Baylor bottom (P.G. 14, 
which includes Byrds Rock and Island Rock) located to 
the west of Mes son go Creek (Figure 2). It contains many 
scattered small lumps of hard oyster rock and fairly extensive 
areas of shell-mud and shell-sand bottom; its total area 
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Table 16 
A Description of Baylor Bottoms on the Bayside of the Eastern Shore 
(Chart 4) 
Public Grounds 12 & 13 in Pocomoke Sound 
7,743.1 Acres or 9.12 Square Nautical Miles 
A. Type of Bottom and Area 
Bottom Type 
Hard Oyster Rock 
Shelly Bottom and Sand 
Shelly Bottom and Mud 
Sand 
Soft Mud 
Buried Shell 
TOTAL 
Extent 
(Acres) 
190.0 
586.5 
365.4 
2,814.8 
3,656.2 
130.2 
7,743.1 
B. Percentage of Baylor Bottoms Less Than 18' Deep 
c. 
Less than 18' 
More than 18' 
Analysis of Potential 
High 
Moderate 
Low 
High 
Moderate 
Low 
Bottoms 
Bottoms 
Less Than 
6,787.5 
955.6 
18' (6,787.5 
Acres 
189.2 
950.3 
5,648.0 
Deeper Than 18' (955.6 
Acres 
0.8 
1. 6 
953.2 
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Acres) 
Acres) 
Percent of 
Total 
% 
% 
2.4 
7.6 
4.7 
36.4 
47.2 
1. 7 
87.7 
Total 
2.8 
14.0 
83.2 
Total 
0.1 
0.2 
99.7 
A. 
B. 
c. 
Table 17 
A Description of Baylor Bottoms on the Bayside of the Eastern Shore 
(Chart 5) 
Public Grounds 10 and 11 in Pocomoke Sound 
2,340.3 Acres or 2.76 Square Nautical Miles 
TyEe of Bottom and Area 
Bottom Type 
Hard Oyster Rock 
Shelly Bottom and Sand 
Shelly Bottom and Mud 
Sand 
Soft Mud 
Buried Shell 
TOTAL 
Percentage o°f Baylor Bottoms Less Than 
Less than 18' 
More than 18' 
Analysis of Potential 
High 
Moderate 
Low 
Bottoms Less Than 
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Extent 
(Acres) 
177. 7 
66.6 
353.1 
1,299.0 
440.4 
3.5 
2,340.3 
18' Dee12 
2,340.3 
0.0 
18' (2,340.3 
Acres 
177. 7 
419.7 
1,742.9 
Acres) 
Percent of 
Total 
7.6 
2.8 
15.1 
55.5 
18.8 
0.2 
100.0 
0.0 
% Total 
7.6 
17.9 
74.5 
is 7,548.2 acres (8.89 mi2 ). Of this total, there are 
1,479.6 acres (1.74 mi 2 ) classed as having a moderate to 
high potential for oyster culture. This is 19.6% of the 
total area. Almost half of this bottom is classed as shell-
mud ( Table 18) . 
Most of the potentially productive bottoms in 
this area are located at depths less than 18 ft ( 5. 5 m) . 
G. Beasley Bay Area of Pocomoke Sound 
(Chart 7) 
This extensive Baylor bottom area (P.G. 15) 
includes the Beasley Bay area toward Fox Island. Its area 
is 4,677.2 acres (5.51 mi 2 ). Areas of hard rock are extensive 
and include two rocks termed Robin Hood and Island Rock (Table 
19 and Figure 2). 
Of the total acreage on this public ground 1,427.0 
acres ( 1. 68 mi 2) or 30. 5% of the total area is classed as having 
a moderate to high potential for oyster culture. The remaining 
bottom is classed as either mud or sand without appreciable 
quantities of shell (Table 19) . .Most of the good bottoms 
in this area are located at depths less than 18 ft (5.5 m). 
H. South of P.G. 15 - North of Camp Island 
(Chart 8) 
This public rock (P.G. 16) contains only a very 
few areas of rock or shelly bottom. Its total size is 
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A. 
B. 
Table 18 
A Description of Baylor Bottoms on the Bayside of the Eastern Shore 
(Chart 6) 
Public Ground 14 in Pocomoke Sound 
7,548.2 Acres or 8.89 Square Nautical Miles 
Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 387.0 
Shelly Bottom and Sand 397.6 
Shelly Bottom and Mud 695.0 
Sand 3,156.4 
Soft Mud 2,889.6 
Buried Shell 22.6 
TOTAL 7,548.2 
Percentage of Baylor Bottoms Less Than 18' DeeE 
Less than 18' 7,414.9 
More than 18' 133. 3 
Percent of 
Total 
5.1 
5.3 
9.2 
41. 8 
38.3 
0.3 
98. 2 
1. 8 
C. Analysis of Potential 
High 
Moderate 
Low 
High 
Moderate 
Low 
Bottoms Less Than 18' (7,414.9 Acres) 
Acres 
382.6 
1,061.7 
5,970.6 
Bottoms Deeper Than 18' (133.3 Acres) 
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Acres 
4.4 
30.9 
98.0 
% Total 
5.2 
14.3 
80.5 
% Total 
3.3 
23.2 
73.5 
A. 
Table 19 
A Description of Baylor Bottoms on the Bayside of the Eastern Shore 
(Chart 7) 
Public Ground 15 in Pocomoke Sound 
4,677.2 Acres or 5.51 Square Nautical Miles 
Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 464.6 
Shelly Bottom and Sand 573.9 
Shelly Bottom and Mud 388.5 
Sand 1,580.7 
Soft Mud 1,669.5 
TOTAL 4,677.2 
Percent of 
Total 
9.9 
12.3 
8.3 
33.8 
35.7 
B. Percentage of Baylor Bottoms Less Than 18' Deep 
c. 
Less than 18' 
More than 18' 
Analysis of Potential 
High 
Moderate 
Low 
High 
Moderate 
Low 
Bottoms Less Than 
4,516.3 
160.9 
18' (4,516.3 
Acres 
429.6 
949.1 
3,137.6 
Bottoms Deeper Than 18' (160.9 
Acres 
35.0 
13. 3 
112.6 
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96. 6 
Acres) 
% Total 
9.5 
21.0 
69.5 
Acres) 
% Total 
21. 8 
8.2 
70.0 
1,492.2 acres {1.76 mi 2 ). In this total area there are 
only 95.2 acres {0.11 mi 2 ) of bottom classed as having a 
moderate to high potential for oyster culture. This is 
6.3% of the total area {Table 20}. All of the good bottom 
on this public ground is located at depths less th.an 18 
ft {5.5 m). 
I. Pungoteague Creek { Chart 9) 
The Baylor bottom in Pungoteague Creek is 215.3 
acres {0.25 mi 2 ) in size. Of this total area, 20.6 acres 
(0.02 mi 2 ) is classed as having a moderate to high potential 
for oyster culture. This area is 9.6% of the total area. 
All of the bottoms are located in less than 18 ft (5.5 m) 
of water {Table 21). 
J. Occohannock Creek (Chart 10) 
The public oyster ground in Occohannock Creek 
totals 132.2 acres (0.16 mi 2 ). Of this total 16.8 acres 
{0.02 mi2 ) may be classed as having a moderate to high 
potential for oyster culture. This is 12.7% of the total 
area. All bottoms are located at less than 18 ft (5.5 m), 
{Table 22). 
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Table 20 
A Description of Baylor Bottoms on. the Bayside of the Eastern Sh.ore. 
(Cha.rt 8) 
Public Ground 16 in Pocomoke Sound 
l_,492. 2 Acres or 1. 76 Square Nautical Uile.s 
A. Tvp2 of Bottom and Area 
Bottom Type 
Hard Oyster Rock 
Shelly Botto~ and Sand 
Shelly Bottom and Mud 
Sand 
Soft Mu.d 
TOTAL 
Extent 
(Acres)_ 
4.2 
30.6 
60. l~ 
773. 8 
62.1. 2 
B. Percentage of Baylor_ Bottom3 Less Than 1.8' Deep 
Less th.an. 18' 
tfores than 18' 
C. .Analysis ~f Potential. 
High 
Moderate 
Low 
1:,492.2 
0.0 
Bottoms Less Th~.n 18! {1,492. Z Acres) 
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_A_rres 
4.2 
91.0 
1,397.0 
Perce:.1t of 
Total 
0.3 
2.C 
iLQ 
51.9 
4L8 
100.0 
0.0 
% Total 
~3.7 
Table 21 
A Description of Baylor Bottoms on the Bayside of the Eastern Shore 
(Chart 9) 
Pungoteague Creek 
215.3 Acres or 0.25 Square Nautical Mile 
A. Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 1.1 
Shelly Bottom and Sand 0.0 
Shelly Bottom and Mud 19.5 
Sand 28.5 
Soft Mud 162.5 
Buried Shell 3.7 
TOTAL 215.3 
B. Percentage of Baylor Bottoms Less Than 18' Deep 
Less than 18' 
More than 18' 
C. Analysis of Potential 
High 
Moderate 
Low 
215.3 
0.0 
Bottoms Less Than 18' (215.3 Acres) 
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Acres 
1.1 
19.5 
194.7 
Percent of 
Total 
0.5 
0.0 
9.1 
13.2 
75.5 
1. 7 
100.0 
0.0 
% Total 
0.5 
9.1 
90.4 
Table 22 
A Description of Baylor Bottoms on the Bayside of the Eastern Shore 
(Chart 10) 
Occohannock Creek 
132.2 Acres or 0.16 Square Nautical Mile 
A. Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 1. 6 
Shelly Bottom and Sand 0.0 
Shelly Bottom and Mud 15.2 
Sand 49.4 
Soft Mud 60.6 
Buried Shell 5.4 
TOTAL 132.2 
B. Percentage of Baylor Bottoms Less Than 18' Deep 
Less than 18' 
More than 18' 
C. Analysis of Potential 
High 
Moderate 
Low 
132.2 
0.0 
Bottoms Less Than 18' (132.2 Acres) 
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Acres 
1. 6 
15.2 
115.4 
Percent of 
Total 
1.2 
0.0 
11. 5 
37.4 
45.8 
4.1 
100.0 
0.0 
% Total 
1. 2 
11.5 
87.3 
K. Nassawadox Creek {Chart 11) 
The public bottom in Nassawadox Creek totals 
174.4 acres (0.20 mi 2) in size. Of this total area, there 
are 45.9 acres {0.05 mi2 ) classed as having a moderate to 
high potential for oyster culture. This area is 26.3% of 
the total area in the creek. All the bottom is located 
at depths less than 18 ft (5.5 m), (Table 23). 
Summary - Total Acreage Having a High to Moderate Potential 
for Oyster Culture in the Pocomoke-Tangier Sound Area 
In the area just discussed for the Po-c::omoke-Tangier 
Sound area (exclusive of three tributary creeks) there were 
approximately 30,970.8 acres surveyed (Table 24). Of this 
total there were: 
A. 
B. 
c. 
D. 
Rock - 1,554.4 acres= 1.83 .2 mi ; 
Shell-sand - 2,425.4 acres= 2.86 mi 2 ; 
Shell-mud - 1,894.8 acres= 2.23 mi 2 ; 
Buried shell - 156.3 acres= 0.18 mi2 . 
Total Acreage of Discrete Areas of Several Types of Bottom 
in Various Size Classes Expressed as Percent of Total 
Table 25 shows the percentage of the discrete areas 
of bottom {in various size classes) of various types of bottom 
in the Pocomoke-Tangier area (Charts 1-9). In that area 59% of the bottom 
in rock areas are in units of over 50 acres. Over 56% of the shell-mud 
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Table 23 
A Description of Baylor Bottoms on the Bayside of the Eastern Shore 
(Chart 11) 
Nassawadox Creek 
174.4 Acres or 0.20 Square Nautical Miles 
A. Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 0.5 
Shelly Bottom and Sand 9.6 
Shelly Bottom and Mud 35.8 
Sand 23.6 
Soft Mud 104.9 
TOTAL 174.4 
B. Percentage of Baylor Bottoms Less Than 18' Deep 
Less than 18' 
More than 18' 
C. Analysis of Potential 
High 
Moderate 
Low 
174.4 
0.0 
Bottoms Less Than 18' (174.4 Acres) 
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Acres 
0.5 
45.4 
128.5 
Percent of 
Total 
0.3 
5.5 
20.5 
13.5 
60.2 
100.0 
0.0 
% Total 
0.3 
26.0 
73.7 
Table 24 
A Summary of Acreages of Bottom on the Bayside of 
the Eastern Shore. 
Bottom Type 
Oyster Rock 
Shelly Sand 
Shelly Mud 
Sand 
Soft Mud 
Buried Shell 
Total (Acres) 
Pocomoke and Tangier Sounds 
Extent 
(Acres) 
1,554.4 
2,425.4 
1,894.8 
13,205.5 
11,734.4 
156.3 
30,970.8 
Nassawadox, Occohannock and Pungoteague Creeks 
Oyster Rock 3.2 
Shelly Sand 9.6 
Shelly Mud 70.5 
Sand 101.5 
Soft Mud 328.0 
Buried Shell 9.1 
Tot al (Acres) 521.9 
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Percent 
of Total 
5.0 
7.9 
6.1 
42.6 
37.9 
0.5 
0.6 
1.8 
13.5 
19.5 
62.8 
1. 8 
Table 25 
Size of Discrete Areas and Types of Bottom by Size Class 
Expressed as Percentage of Total. 
Size (Acres) 
0.0- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- 50.0 
50.1-100.0 
> 100.0 
Totals (Acres) 
Size (Acres) 
0.0- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- 50.0 
50.1-100. 0 
> 100.0 
Totals (Acres) 
Size (Acres) 
o.o- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- 50.0 
50.1-100. 0 
> 100.0 
Totals (Acres) 
Rock - 1,557.6 Acres 
Nassawadox 
Occohannock, 
& Pungoteague 
Creeks 
100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3.2 
Percentages 
Shell-Mud - 1,965.2 Acres 
24.5 
20.6 
16.3 
38.6 
0.0 
0.0 
70.5 
Percentages 
Shell-Sand - 2,435.0 Acres 
22.9 
77.1 
0.0 
0.0 
0.0 
0.0 
9.6 
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Percentages 
Pocomoke 
and 
Tangier 
Sounds 
11. 0 
4.6 
9.2 
16.6 
17.7 
40.9 
1,554.4 
4.4 
5.6 
8.9 
24.7 
22.3 
34.1 
1,894.7 
6.1 
8.5 
11.1 
24.6 
·20.1 
29.6 
2,425.4 
Table 25 (Contd.) 
Size (Acres) 
0.0- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- 50.0 
50.1-100. 0 
> 100.0 
Totals (Acres) 
Size (Acres) 
0.0- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- 50.0 
50.1-100. 0 
> 100.0 
Totals (Acres) 
Sand - 13,307.0 Acres 
Nassawadox, 
Occohannock, 
& Pungoteague 
Creeks 
8.5 
5.0 
37.8 
48.7 
0.0 
0.0 
101. 5 
Percentages 
Buried Shell - 165.4 Acres 
100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.1 
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Percentages 
Pocomoke 
and 
Tangier 
Sounds 
0.4 
0.4 
0.8 
1. 5 
3.8 
93.1 
13,205.5 
6.0 
12.2 
7.1 
0.0 
74.7 
0.0 
156.3 
areas are larger than 50 acres, and shell-sand areas occur 
in units larger than 50 acres about 50% of the time. 
Clearly, most of the discrete areas of bottom 
(having a moderate to high potential} in this large Pocomoke-
Tangier area occur in sizes which are suitable for large 
scale mariculture activities. 
In the three tributary creeks (Nassawadox, Occohannock 
and Pungoteague) the bottoms having a moderate to high potential 
for oyster culture occur as scattered areas of 10 acres or 
less. 
In Nassawadox, Occohannock, and Pungoteague creeks 
there was a total of 521. 9 acres (_O. 61 mi 2 ) surveyed. Of 
this total 83.3 acres (0.10 mi2) were classed as having a 
moderate to high potential for oyster culture. This was 
16.0% of the total area (Table 24). 
Hydrographic Data and Potential for Oysters 
and Other Molluscan Species 
Hydrography 
Salinities at 10 ft (3 m) in the Pocomoke-Tangier 
Sound area do not differ greatly over the areas covered in 
this section. The only exception are those public bottoms 
located near the mouth of the Pocomoke River where local 
runoff may depress salinities several parts per thousand 
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below levels found in the more open waters. Salinities_, 
according to data collected from 1949 to 1961, duri~g 
fall average from about 20°/oo in the southern part of 
the sound to 18°/oo to the north. In spring they may range 
from about 16°/oo to 14°/oo (Stroup and Lynn, 1963). 
Oyster Growth 
Salinities in all regions covered in this section 
are sufficient to permit optimal growth. None of the 
areas are subject to freshwater kill. Even during Tropical 
Storm Agnes this area suffered little, if any, loss. 
Oyster Diseases 
The Pocomoke-Tangier Sound is marginal to sub-
marginal in respect to MSX-associated mortalities. The 
disease is present in the area, and its impact fluctuates 
in intensity as fall salinities vary around 15°/oo. After 
the onset of MSX in 1960 the "dry years" (1962-1965) which 
followed caused salinities to increase over 15°/oo, and MSX 
became established in the Pocomoke-Tangier Sound area (.Farley, 
1968). 
The 1972 to 1979 period was characterized by below-
average salinities. Consequently, excessive mortalities 
due to MSX were not reported. 
In recent years, oysters setting on natural 
cultch have shown considerable resistance to MSX. Susceptible 
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stocks introduced from other locations such as the upper 
James River, however, still show excessive mortalities from 
this disease. Therefore, this area is not well suited for 
growing seed oysters from the· Jame.s River. 
The oyster disease commonly known as Dermo, 
Perkinsus (=Dermocystidium) marinum, has been known from 
the Pocomoke Sound area for many years. The impact of 
Dermo is related to salini_ty, as is the case with MSX. 
That is, fall salinities above 15°/oo favor its development. 
High water temperatures during late sununer may also be a 
contributing factor {Andrews and Hewatt, 1957). 
In recent years, 1975 to 1980, salinities in the 
Pocomoke-Tangier Sound area have been below average, and 
extensive natural populations have developed. If a trend 
toward higher salinities develops, then MSX and Dermo may 
again become problems in this area; mortality will 
increase. 
Oyster Drills (Urosalpinx cinerea) 
The oyster drill, Urosalpinx cinerea, has occurred 
in limited numbers in the lower portion of the Tangier-
Pocomoke Sound area. However, populations have never 
been extensive, and the damage done to oysters has been 
low. Tropical Storm Agnes killed most of the drills in this 
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area in 1972. To date, they have not returned in significant 
numbers. 
Blue Crab (Callinectes sapidus) 
The blue crab is present all over the Ta~gier-
Pocomoke Sound area. A significant but unknown quantity 
of developing spat are killed by this predator. 
Setting Potential 
Our study has demonstrated that areas of rock 
contain substantial volumes of shell and cinder, and that 
£rem 34% to 56% may be classed as surface shell (that is, 
shell which may obtain a "set"). 
Therefore, the question of how reliable setting 
is in this area is of major interest. Table 26 shows the 
results of monitoring the set by using shellstrings on 
P.G. 9 from 1975 to 1978 and on P.G. 9, 10, 13, 14, 15 and 
16 in 1978. These data suggest that the peak set occurs 
in late summer. Moreover, it indicates that setting may 
typically be zero to light during most years. 
Data on numbers of spat surviving on samples of 
bottom cultch have been reported for the Maryland portion 
of Pocomoke Sound from 1939 to 1975. These data show counts 
of from 18 to 276 spat per bushel from 1935 to 1964 which 
should be sufficient to provide fair to moderate levels of pro-
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Table 26 
Spat fall on shellstrings at various stations in the dredge area in Pocomoke Sound. 
PG9 PG15 PG14 
Swash, Public Ground 9 PG13, Bernard Long PG13 
Dates Exposed UpEer Swash 2 Lower PGlO u;e;eer Island PG16 Point Lower 
1978 1975 1976 1977 1978 1978 1978 1978 1978 1978 1978 
Jun 16-23 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Jun 23-30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Jun 30-Jul 6 o.o 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Jul 6-13 0.0 0. 0. o.o 0.0 0.0 0.0 0.0 0.0 0.0 
Jul 13-20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Jul 20-25 }o. o 0.3 0.0 0.0 } 0. () }o. o f o.o {o.o i o.o }o. o Jul 25-31 0.7 0.1 0.0 0.0 
Jul 31-Aug 4 0.0 0.0 0.4 0.2 0.0 0.0 0.0 }o.o }O. 0 } o.o 0.0 Aug 4-10 0.0 }5.'1 0.3 0.0 0.0 0.0 0.0 Aug 10-17 0.0 0.4 0.1 0.1 o.o 0.0 0.1 0.1 0.0 
Aug 17-24 1. 6 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Aug 24-Sep 4 0.0 0.0 0.1 1. 4 0.0 o.o 0.0 0.0 0.0 0.2 0.0 
Sep 4-11 }o. o 0.0 0.2 } 0. 0 }o. o }o.o }o. o } 0. 0 } o. 0 Sep 11-19 0.2 0.3 0.0 
Sep.19-26 } o. 2 Sep 26-0ct 3 
Totals 1.6 1. 6 6.2 2.3 0 . .1 0.0 0.0 0.1 0.1 0.2 o.o 
auction from the natural rocks. However, from 1966 to 1975 
numbers of spat surviving on cultch have been very low with 
a range of from Oto 47 spat per bushel {_Meritt, 1977}. 
In conclusion, setting in Pocomoke Sound appears 
to be marginal during most years. Most probably an occasional 
"high set" year occurs at irregular intervals. 
Soft Clams (Mya arenaria) 
Soft clams have occurred in commercial quantities 
in this region at irregular intervals. However, since 1972 
production has been low to zero. Conflict with oyster dredges 
or tongers may occur if widespread soft clam harvest occurs. 
Brackish Water Clam (Rangia cuneata) 
Rangia do not occur in this area. 
Hard Clams (Mercenaria mercenaria) 
Table 27 shows the number of clams captured in 1978 in all 
samples taken with the patent tongs from all types of bottom 
(rock, shell-mud, shell-sand, sand, mu~ and buried shell). 
The number of stations shown in Table 27 is larger than 
shown in Table 12 since all bottom types were included. 
These data showed that the Pocomoke-Tangier Sound area has 
a very low hard clam density ranging from zero on P.G. 10 
to only 624 clams per acre on P.G. 13. 
Clearly, this area is not productive of hard 
clams at the present time. 
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Table 27 
Density of Hard Clams As Determined With Patent Tongs on 
All Bottom Types in the Pocomoke-Tangier Area in 1978. 
No. of Density 
p. G. Stations (Number) of 
No. Occupied Clams Per Acre 
10 75 0 
11 17 0 
13 214 624 
14 227 589 
15 75 438 
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Best Use of the Area 
There are large areas of bottom suitable for 
oyster cultur~ in this region (5,958 acres). Clearly, 
because of the unreliable setting history, the best use 
of this region would be to harvest natural production from 
naturally occurring shell or from planted shell. However, 
planted shell would not always get a satisfactory set. 
Possibly shells occurring naturally could be 
mechanically cleaned so that they would receive a better 
set (Haven, et al, 1978). 
The area would appear ideally suited as a grow-
out area for MSX-resistant seed (grown in a MSX area) or 
for growing strains of oysters which are genetically resistant 
to MSX (hatchery seed). 
The area can not at present be classed as a good 
area for hard clam culture. 
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Section 3. 
The Baylor Grounds of the Potomac River Tributaries 
in Virginia (Nomini and Lower Machodoc creeks 
and the Coan and Yeocomico rivers). 
INTRODUCTION 
The systems surveyed in this chapter are Nomini 
and Lower Machodoc creeks, _and the Yeocomico and Coan rivers. 
These four systems are simila-r in that all drain rural areas 
of woodland or farmland into the Potomac River. All have 
limited drainage areas. Duri~g very heavy rains, however, 
all may have excessively low levels of salinity near their 
head waters, but levels lower downstream are seldom, if ever~ 
lethal to oysters. 
All four systems are classed as good oyster growing 
areas, but very poor setting (recruitment} areas. Generally, 
leased areas are planted with seed from the James River. 
The Baylor Grounds since 1972 have received almost zero 
recruitment; prior to this time (during the previous 10-15 
years) setting had been marginal to zero. 
Lower Machodoc Creek has special water quality 
problems, and zero oxygen conditions sometimes (about 1 year 
in 4) occur at about 12 feet or lower during September. 
Nomini experiences the same phenomenon but less frequently. 
METHODS 
Our usual procedure for charting Baylor Grounds 
(see Volume I for the Rappahannock) had to be modified for 
the Potomac River tributaries. The reason for this is that 
the Teledyne-Hastings RaydistR did not operate reliably in 
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this area. Consequently, we utilized a modified plan for 
positioning our survey vessel. 
For each of the four creeks a local oyster inspector 
(Virginia Marine Resources Commission) was aboard the survey 
vessel to locate the bounds of each of the Baylor Grounds 
and to discuss bottom type, etc. When the bounds were 
located, transects were "run" in the usual manner using the 
compass and landmarks to plot the vessel's course. The data 
obtained using the probe and sonic gear were plotted directly 
on work sheets. 
On the larger Baylor Grounds near the entrances 
to the four creeks the transects were 600 to 800 feet apart 
(183 to 244 m); on the smaller public grounds they often 
were 100 to 300 feet apart (30 to 91 m). 
Patent tong samples were not taken in these creeks. 
There were two reasons: 1) Our principal reason for taking 
patent tong samples in previous studies was to show that, 
when the sonic gear and probe showed shell, oysters or shell 
could be found with the patent tongs; we consider that we 
have adequately demonstrated this point; and, 2) Few live 
oysters exist on the Baylor bottoms in these tributaries 
due to the absence of setting. 
A new bottom type not previously noted was used 
in this study. The bottom was termed sand and mud. It 
was intermediate between a firm sand bottom and a soft mud 
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bottom. Generally the probe could be pushed up to three 
inches into this bottom. 
RESULTS 
A General Description of Baylor Bottoms in the Potomac 
River Tributaries of Virginia 
Nomini Creek 
The public grounds in Nomini Creek have extensive 
areas of fine sand bottom which are prominent in the open 
portion of Nomini Bay and in Currioman Bay (Chart 1, Nomini 
Creek). 
On the eastern edge of Nomini Bay adjacent to the 
Maryland-Virginia border there is an area of stoney bottom 
with an extensive adjacent area of oyster rocks. A 
second area of oyster rock runs parallel to the channel 
(Nomini Cut) leading into the upper half of Nomini Creek. 
The Baylor Grounds in this creek have few soft 
mud bottoms. 
Lower Machodoc Creek 
The distribution of bottom types in Lower Machodoc 
Creek shows similarities to those observed in Nomini Creek. 
In Lower Machodoc Creek (as was the case in Nomini) sandy 
bottom is common near the open Potomac. Mud bottoms are 
scarce. Moreover, in Lower Machodoc Creek as was the case 
in Nomini, there is an area of mixed stoney bottom, oyster 
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rock and shell-mud on the east side of the creek adjacent to 
the Maryland-Virginia border (Chart 2, Lower Machodoc Creek). 
On the western side of Lower Machodoc Creek next 
to the Maryland-Virginia border there is a large area of rock 
and shell-mud bottom (part of Peach Orchard Rock) suitable 
for oyster culture. Inshore is a large area of stoney bottom. 
In the upper part of the creek, in the vicinity of 
Iron Point, there is one large area of rock which has been 
planted in the past with seed oysters. Otherwise, most of 
the Baylor bottoms in this section are sandy. 
Yeocomico River 
The Baylor bottoms in this estuary are generally 
small; many are less than five acres in size. Near the 
mouth of this system, most of the Baylor Grounds have a 
sandy bottom. There is, however, one area of rock to the 
south-west of Windmill Point (Chart 3, Yeocomico). 
The south Yeocomico River contains many small 
oyster rocks surrounded by shell-sand and shell-
mud. Off Kinsale Point the many small pieces of Baylor 
bottoms are soft mud. In the northwestern branch there 
are two small oyster rock areas with adjacent areas being 
sand, mud, or shell-sand. 
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Coan River 
The Baylor bottoms in the Coan River are extensive. 
Just inside the entrance to the Coan River is a large oyster 
rock surrounded by a shell-mud area (Chart 4 1 Coan}. Numerous 
other areas of rock were found in the river along with areas 
of shell-mud and sand-mud. 
The Baylor bottoms in the Coan River provide large 
areas of bottom having a moderate potential for oyster culture. 
Total Acreage of Discrete Areas of Several Types of Bottom 
In Various Size Classes Expressed as Percentage of Total 
Nomini Creek 
In this estuary 1,448.0 acres (1.70 mi2) of Baylor 
bottom were surveyed (Table 28). Of this total there are 
about 450.2 acres {0.53 mi2 ) having a moderate to high potential 
for oyster culture (rock= high; shell-mud and shell-sand= 
moderate). This is about 31.1% of the Baylor bottom in this 
system. All Baylor bottoms are located at less than 18 ft 
(5.5 m). 
Lower Machodoc Creek 
In Lower Machodoc Creek 543.7 acres (0.64 mi 2 ) of 
Baylor bottom were surveyed. Of this total there are only 
about 91.9 acres having a high to moderate potential for 
shellfish culture. This is 16.9% of the total area. Gravel 
and stone bottoms occur in this creek near its entrance. 
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Table 28 
A Description of Baylor Bottoms in Potomac River Tributaries. 
A. 
Chart 1 - Nomini Bay and Nomini Creek 
1,448.0 Acres or 1.70 Square Nautical Miles 
Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 83.6 
Shelly Bottom and Sand 164.1 
Shelly Bottom and Mud 202.5 
Buried Shell 4.5 
Sand 684.0 
Soft Mud 267.9 
Clay 2.8 
Gravel and Stones 38.6 
TOTAL! 1,448.0 
B. Percentage of Baylor Bottoms Less Than 18' Deep 
All less than 18' 
C. Analysis of Potential 
High 
Moderate 
Low 
Note: 
Acres 
83.6 
366.6 
997.8 
Percent of 
Total 
5.8 
11. 3 
14.0 
0.3 
47.2 
18.5 
0.2 
2.7 
% Total 
5.8 
25.3 
68.9 
lThe total does not include 3.1 acres (all of PG 25) which were not 
surveyed because it was occupied by stakes. 
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Sand bottoms are common and comprise 55.1% of the total 
Baylor bottom area (Table 29}. 
Yeocomico" River 
In the Yeocomico River 395.3 acres (0.46 mi2 } 
of Baylor bottom were covered, and only 102.7 acres were 
classed as having a moderate ·to high potential for oyster 
culture (26.0% of the total acre~ge). Mud or sand bottoms 
made up 74.0% of the total acreage (Table 30). 
Coan River 
In this system 380.7 acres (0.45 mi 2 ) of Baylor 
bottom were covered. Of this total, 172.6 acres (.0.20 mi 2 ) 
is classed as having a moderate to high potential for oyster 
culture. This is about 45.3% of the total acreage surveyed. 
Most of the bottom (54.3%) is classed as sand or mud (.Table 31). 
Summary - Total Acres Having a High to Moderate Potential 
for Oyster Culture in the Potomac River Tributaries 
In the Potomac River tributaries a total of 2,767.7 
acres (3.26 mi 2 ) of Baylor bottom were surveyed; 74.8 acres 
were not surveyed. Of the total, 817.4 acres (0.96 mi 2 ) of 
bottom is classed as having a moderate to high potential. 
Sandy bottoms are common in these four systems, and 1,230.1 
acres (1.45 mi 2 ) are in this class. This is 44.4% of the total. 
Oyster rock, which is classed as having a high potential, 
totals 207 acres (0.24 mi 2 ) in this system (7.5% of total}. 
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A. 
B. 
c. 
Table 29 
A Description of Baylor Bottoms in Potomac River Tributaries. 
Chart 2 - Lower Machodoc Creek 
543.7 Acres or 0.64 Square Nautical Miles 
Type of Bottom and Area 
Extent Percent of 
Bottom Type (Acres) Total 
Hard Oyster Rock 38.9 7.1 
Shelly Bottom and Sand 52.0 9.6 
Shelly Bottom and Mud 1.0 0.2 
Buried Shell 2.3 0.4 
Sand and Mud 23.8 4.4 
Sand 299.4 55.1 
Soft Mud 30.8 5.7 
Gravel and Stones 95.5 17.5 
TOTAL1 543.7 
Percentage of Baylor Bottoms Less Than 18' Deep 
All less than 18' 
Analysis of Potential 
Acres % Total 
High 38.9 7.2 
Moderate 53.0 9.7 
Low 451. 8 83.1 
Note: 
lThe total does not include 0.6 acre which was not surveyed because 
it was inaccessable. 
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Table 30 
A Description of Baylor Bottoms in Potomac River Tributaries. 
Chart 3 - Yeocomico River 
395.3 Acres or 0.46 Square Nautical Miles 
A. Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 43.6 
Shelly Bottom and Sand 43.8 
Shelly Bottom and Mud 15.3 
Sand and Mud 1.1 
Sand 150.6 
Soft Mud 140.9 
TOTAL1 395.3 
B. Percentage of Baylor Bottoms Less Than 18' Deep 
All less than 18' 
C. Analysis of Potential 
High 
Moderate 
Low 
Note: 
Acres 
43.6 
59.1 
292.6 
Percent of 
Total 
11. 0 
11.1 
3.9 
0.3 
38.1 
35.6 
% Total 
11. 0 
15.0 
74.0 
1The total does not include 9.9 acres which were not surveyed, including 
2.1 acres which were occupied by private planters and 7.8 acres which 
were not located (all of PG 6 & 94). 
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Table 31 
A Description of Baylor Bottoms in Potomac River Tributaries. 
Chart 4 - Coan River 
380. 7 Acres or 0.45 Square Nautical Miles 
A. Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 40.9 
Shelly Bottom and Sand 56.3 
Shelly Bottom and Mud 75.4 
Buried Shell 1. 8 
Sand 96.1 
Soft Mud 110.2 
TOTAL1 380.7 
B. Percentage of Baylor Bottoms Less Than 18' Deep 
All less than 18' 
C. Analysis of Potential 
High 
Moderate 
Low 
Note: 
Acres 
40.9 
131. 7 
208.1 
Percent of 
Total 
10.7 
14.8 
19.8 
0.5 
25.2 
29.0 
% Total 
10.7 
34.6 
54.7 
1The total does not include 61.2 acres, 57.3 acres of which (Public 
Grounds 93, 72, 74, 75, 65, 66, 70, 81, 83, 76 and part of 67) were 
not located. 
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In conclusion, Nomini Creek has the largest acreage 
of good bottoms; Lower Machodoc Creek has the least. However, 
the total acreage of bottom now suitable for oyster culture 
in these four estuaries is not large. 
Hydrographic Data and Potential for Oysters 
and Other Molluscan Species 
!!X_drography 
There have been few systematic studies on salinities 
in the four tributaries discussed in this section. Their 
drainage areas are all smalL and the salinities near their 
mouths are similar to those of the Potomac. 
Data on average salinities in the open Potomac 
at 10 ft (3 m) are available and have been calculated for 
the 1950 to 1961 period (Stroup and Lynn, 1963). Data extracted 
from this report follow: 
Avg. Salinity Avg. Salinity 
( 0/oo) off ( ;oo) 0££ 
Nomini Creek Yeocomico River 
Avg. winter 9. 5 · 13.0 
Avg. spring 6.0 10.0 
Avg. autumn 12.0 16.5 
Qy_ster Growth 
In the four estuaries oyster growth is slow due to 
low salinity levels,and it may require as many as four years 
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for James River seed to reach market size. Meat quality, 
however, is_ generally above-.average for these four creek.s. 
Disease 
The four tributary ~reeks discussed in th~s section 
are free of MSX, Dermo, and other known oyster diseases. 
Oyster Drills (Urosalpinx cinereal 
The salinity of these two estuaries is too low 
for oyster drills. They have never been reported. 
Blue Crabs (Callinectes sapidus) 
Blue crabs are abundant during the spring, summer 
and fall and may prey on small spat (if there are any spat). 
Setting Potential 
For the open Potomac there is an extensive series 
of data on setting of oysters on bushel samples of bottom cultch 
which extends from 1942 to 1975 (Meritt, 1977). These data 
are given for three sections of the estuary: 
1. The lower Potomac in which are located the 
Yeocomico and Coan rivers; 
2. The mid-portion in which are located Nomini 
and Lower Machodoc creeks; 
3. The upper river up to the 301 highway bridge. 
We believe that these sets (recorded for the open 
river) are similar to those which occur in the four tributaries 
discussed in this section. 
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In the lower river there has been a good set (over 
100 spat per bushel) only 5 times in 34 years. The tributary 
creeks inshore of this zone are the Yeocomico and Coan rivers. 
In the mid-section (Nomini and Lower Machodoc creeks) there 
has only been one year in 35 when the set on the natural 
oyster bars exceeded 100; the next highest year (_79 spat/bu) 
occurred in 1943. In the upper Potomac the highest set was 
53 spat per bushel in 1963. During most years it received 
less than about 20 spat per bushel (Table 32). 
The Virginia Institute of Marine Science has maintained 
spatfall monitoring stations fro.m 1970 to the present near 
the Nomini and Lower Machodoc creeks and inside the mouths 
of the Coan and Yeocomico rivers (Table 33). In this study spat-
fall was monitored on strings of ten oyster shells which were 
exposed for weekly periods. Later in the laboratory, the spat 
on the smooth surfaces of the shells were counted and the average 
spat per shell was calculated. At the end of the setting season, 
the total of the average weekly set was calculated as the total 
seasonal set (Haven and Kendall, 1970-1980). 
An analysis of the total seasonal set suggests that 
the Coan received a very light set about hal·f the time. The 
area near the mouth of Nomini Creek also had a very light set 
over one-third of the time. In contrast, the Yeocomico and the 
area near the mouth of Lower Machodoc Creek typically received 
zero set. 
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.. ~ 
Table 32 
Spat Per Bushei By Areas, for the 1 Open Potomac River. 
Year Upper Mid Lower Year Upper Mid Lower 
1942 1 13 1961 20 5 9 
43 14 79 387 62 11 10 104 
44 0 2 32 6J 53 128 93 
45 4 9 64 11 12 30 
46 0 0 65 8 60 
47 1 1 33 66 0 1 34 
48 0 11 9 67 1 0 4 
_ 49 1 5 190 68 1 0 4 
1950 2 3 137 69 2 7 31 
51 34 17 77 1970 
52 21 11 49 71 0 10 16 
53 0 1 8 72 0 
54 1 2 30 - 73 
55 0 1 72 74 0 0 90 -
56 0 2 50 75 0 4 52 
57 1 0 17 76 Zero Zero 
58 0 2 26 77 
59 22 7 63 78 to to 
1960 2 0 17 79 
1980 10 iO 1,000-2,0002 
1From Meritt, 1977, University of Maryland. 
2Estimated set at Jones Shore on freshly planted shell. 
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Year 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
Table 33 
Total Seasonal Set of Oyster Spat1 on Shellstrings at Four 
Locations in the Potomac River from 1973 to 1980. 
Ragged Point Kingcopsico 
Coan Yeocomico (Lower ¥iachodoc) (Nomini Creek) 
0.0 o.o 0.0 0.0 
0.3 0.0 0.0 0.0 
MSG 0.0 0.3 0.2 
0.0 0.0 0.0 0.0 
0.1 0.0 0.0 o.o 
0.0 0.0 0.0 0.1 
0.0 0.3 0.0 0.1 
1. 3 0.0 0.0 0.0 
1 Total of average weekly set on the smooth surface of 10 oyster shells. 
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Interviews with local residents in the seafood 
business, conversationswith oyster inspectors and observations 
by the senior author (Haven) indicate that the .poor recruit-
ment noted in th.e open Pot.omac has also 9ccurred in the four 
tributaries. There follows a brief review of this aspect. 
Nomini Creek 
According to an owner of Dean's Shucking House on 
Nomini Creek the last.set in this creek occurred in 1963. There 
has been no set of any consequence since that time. From 1964 
to 1972 no set or strike was noted. During the years when 
water milfoil aboun-ded to the point of being a problem (_1958-
1963) a few oyster larvae would set on the stems of the plants 
along shore and a few would survive. Prior to this, there was 
zero to no set except for the war years (1942-1946). The 
magnitude of set in this period was unknown. In the 1930's 
there was a good set during many years,but this observation 
can not be corroborated. 
The senior author (Haven) has observed this area 
since 1958, and has not observed a set of commercial size 
during any year. 
Lower Machodoc Creek 
In this area, we interviewed Oyster Inspector Wicker 
who stated that the last "good" set was in the early 1960-' s. 
Since that time and especially since 1972 it has been nearly 
zero. During the period when water milfoil infested the creek 
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(1958-1963) oyster larvae would set on the stems and a few 
would survive alo~g the margin of the shore (.but none in the 
deep water). During the early l-950's, there was no set in 
Lower Machodoc Creek. 
The senior author (Haven) has not seen a set of 
commercial size in Lower Machodoc Creek since 1958 (the area 
was not observed by him prior to this time}. 
Yeocomico River 
Based on an interview with Edward Turner, who operates 
a shucking house on the Yeocomico River, there has been no 
set in this system since 1962 (perhaps 1963). 
This estuary has not been studied by the senior 
author (Haven). 
Coan River 
Calvin Deyser, a local waterman, states that prior 
to 1968 this system usually got a light set each year. From 
1972 to 1979 the set was nearly zero. However, in 1980 there 
was an exceptionally good set near the mouth of this river. 
Further evidence of the erratic setting pattern of 
the four tributaries is seen in-VMRC data on seed planting 
and harvest. Records indicate that since 1963 much. of the 
oyster production from these four tributaries came from seed 
oysters planted by the VMRC. There follows a summary of these 
activities from 1963 to 1980 (VMRC, 1980). 
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Bushels Bushels of 
of Seed Market Oysters 
Location Planted Harvested 
Nomini Creek 97,771 105,355 
Lower Machodoc Creek 26,585 17,273 
Yeocomico River 19,878 34,117 
Coan River 50,979 114,780 
An inspection of the above data indicates that nearly 
all production from Lower Machodoc and Nomini creeks may be 
due to seed planted by the VMRC~ In the Yeocomico and Coan 
rivers (which receive some natural set) about 50% may come from 
planted seed. 
Soft Clams (Mya arenaria) 
Soft clams have existed in these four tributary 
creeks, but no surveys have ever been made to evaluate their 
abundance. All available evidence suggests that since 1972 
commercial-sized populations have not occurred in the four 
tributaries. 
It is highly probable, however, that in the early 
1960's these four systems did support moderate populations. 
Brackish Water Clam (Rangia cuneata) 
This species of clam was introduced into the-Potomac 
shortly after 1960 (Cain, 1968). It soon established it-
self in high concentrations in all of the four tributaries 
discussed in this section. Large numbers were killed during 
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1972 by fresh waters associated with Tropical Storm Agnes. 
However, populations have increased since 1972 so that, today, 
large populations exist on many of the Baylor Grounds, especially 
those classed as shell-mud or oyster rock. 
Hard Clams (Mercenaria mercenaria) 
The salinity is too low in the four tributaries for 
this species. 
Best Use of the Area 
The best use of Nomini Creek and Lower Machodoc 
Creek is a grow out area for seed oysters taken from the 
upper half of the James River seed area. Our reasons follow: 
1. We have shown that these areas typically receive zero 
to minimal sets; 
2. These two creeks are free of MSX and Dermo1 and 
the upper James River seed (which is not resistant 
to MSX) grows well in the area. 
Hatchery-reared seed should do fairly well in both 
of these two creeks if the stocks planted are larger than 
about 1/2 inch. In 1973 the VMRC planted about 12 million 
cultchless spat in these two creeks. Survival two years 
later was about 20-30%. While this was low, we believe with 
proper management other plantings might do better ·(Haven, 
unpublished) . 
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The best use of the Yeocomico and Coan rivers would 
be similar to that suggested for Nomini and Lower Machodoc 
creeks. However, in the former estuaries, some··. natural 
production may be expected. 
We do not recommend shell planting in any of the 
four tributaries at the present time, except as a substrate 
for planted seed oysters. 
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Section 4. 
The Baylor Bottoms on the Seaside of the Eastern Shore. 
INTRODUCTION 
The Baylor Grounds on the Seaside of the Eastern 
Shore comprise 18.3% of the State's Baylor bottom (Haven, 
et al, 1978). These public grounds are unlike those which 
occur elsewhere in the state. Typically, they are extensive 
areas of mud, sand-mud or sand. Mixed in with these types 
of bottoms are smaller areas of shell-mud, shell-sand or 
oyster rock. With a tidal range of 3 to 6 ft (0.9 to 1.8 m) 
most of these bottoms ebb dry at low water. 
The oyster rocks are usually shelly areas which 
rise from one to three feet above the surrounding bottom. 
Sometimes they are clustered elongate areas far from land; 
in other instances they occur singly in open embayments or 
marginally along marshy islands. 
The Baylor Grounds, as is the case of most of the bottoms 
lying between the barrier islands and the mainland, are traversed 
by meandering channels and dotted with small islands which may 
be covered with dense praire-like growth of salt water cord-
grass, Spartina alterniflora. 
The 1894 Baylor Ground charts on file at the Virginia 
Marine Resources Commission, Newport News, Virginia, as well 
as their newer edition using the Virginia grid coordinates 
show islands in the middle of Baylor bottoms. This aspect 
and the shallow depths existing on many Baylor bottoms (even 
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at high water) made surveying difficult or impossible using 
methods outlined for Baylor bottoms in deeper waters (see 
Volume I). 
METHODS 
Because of the shallow depths, the occurrence 0£ 
islands in the middle of Baylor bottoms, and other aspects 
our basic mapping techniques used in deeper waters had to 
be modified for the Seaside of .the Eastern Shore. 
In open waters where depths were sufficient 
(usually at or near the time of high water) we used our 
conventional survey methods. That is, the bottom was probed 
along transects located by Teledyne-Hastings RaydistR 600 ft 
(183 m) apart and at stations every 150 to 200 ft (46 to 61 m) 
apart to determine bottom type. An underwater microphone 
was towed 120 ft (36 m) astern of the boat. Data were recorded 
and charted as outlined in Volume I for the Rappahannock River. 
Major changes have occurred in the topography of 
the Eastern Shore since 1894 with a major landward migration 
of the Barrier Islands. Areas of major change include Hog Island, 
Cobb Island, Metompkin Island and all islands south of New Inlet. 
The ocean side erosion rates for the islands range from 9 to 
34 ft (3 to 10 m) a year (Byrne and Zeigler, 1974). 
To minimize problems having to do with shallow 
areas on the Seaside, we equipped an 18 ft (5.5 m) tunnel-
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drive boat with Teledyne-Hastings RaydistR and the recording 
gear used in our previous studies. Using this shallow draft 
boat, however, difficulties were still encountered. 
For example, the tops of oyster rocks frequently 
were just below the water surface even at high water, and it 
was impossible to "run" a straight transect over this area. 
Sometimes an island occurred on the Baylor Ground surrounded 
by shallow mud flats. In these instances, our research vessel 
was manuvered around these shallow areas and their outer 
margins recorded as RaydistR coordinates. Notes were also 
taken on charts as to the location and extent of visible 
oyster rocks, their approximate shape and distance from the 
vessel. 
Certain areas could not be surveyed at all due to 
their shallow depths or inaccessability. There were extensive 
areas in the latter category. Other areas were not visited 
since they were restricted (old bombing ranges). To evaluate 
these areas, use was made 0£ a complete series of overlapping 
color aerial photographs of the waters of Seaside. These high 
resolution photographs (1/12,000 scale) were loaned to the 
Institute by the u. S. Army Corps of Engineers, Norfolk, 
Virginia. We made full use of these photographs in locating 
areas of oyster rock shown on our completed charts as follows. 
We first compared aerial photographs of areas to 
survey data gathered from our research vessel. It was soon 
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evident that the areas of oyster rocks which we found from 
the boat were clearly evident in the aerial photographs. 
In fact, the photographs sometimes revealed small rocks 
which had been overlooked duri~g our boat survey. A resurvey 
with the boat showed the oyste·r rocks to be present. The 
areas we found devoid of elevated oyster rocks using our 
probe and sonic gear showed no oyster rocks in the aerial 
photographs. Therefore, we adopted the following procedures 
in completing our charts of the Seaside. 
Whenever possible, we operated and charted areas 
of oyster rock, shell-mud, shell-sand, sand, mud, sand-mud 
and buried shell using sonic gear and a probe. Later, at 
the Institute, the images of the aerial photographs were 
superimposed (using a zoom transfer scope) over our 1/10,000 
charts (to achieve the same scale), and the outlines of 
oyster rocks were drawn in. Full use was made at this 
time of field notes. 
Areas we did not survey and which showed no oyster 
rocks on the aerial photographs are classed as "barren" 
on our completed charts. Prior to classifying an area as 
barren, corroborative evidence was frequently obtained from 
oyster inspectors, or from one or two "runs" over the area 
with our survey boat. Other techniques used in our study 
and methods of presenting data are the same as those outlined 
for the Rappahannock River (Volume I). 
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There follows a listing of the 13 charts of the 
Seaside area prepared for this study. 
Chart 1. Chincoteague Bay and Assateague Bay; 
Chart 2. Shelly Bay to Oyster Bay; 
Chart 3. Kegotank Bay to Metompkin Bay; 
Chart 4. Burtons Bay; 
Chart 5. Bradford Bay and Swash Bay; 
Chart 6. Upshur Bay, Major Hole Bay and Revel 
Island Bay; 
Chart 7. Hog Island Bay (above North Channel); 
Chart 8. Hog Island Bay (below North Channel); 
Chart 9. Ramshorn Bay to Sand Shoal Channel; 
Chart 10. Outlet Bay, Spider Crab Bay and Big 
Easter Marsh (P.G. #13); 
Chart 11. Mockhorn Bay to Magothy Bay and western 
South Bay; 
Chart 12. Eastern South Bay; 
Chart 13. Magothy Bay and Smith Island Bay. 
A General Description of Baylor Bottoms on the Seaside of the 
Eastern Shore As Shown by Probing, Sonic Gear, Aerial Photographs 
and Conferences With Oyster Inspectors (Charts 1-13). 
Chart 1 - Chincoteague Bay and Assateague Bay 
Most of the Baylor bottoms in this area are barren 
as shown by aerial survey photogr~phs and by limited boat transects. 
Many bottoms here are classed as tidal flats (Byrne and Zeigler, 
1975); most are in all probability sand-mud. 
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Two areas of small rocks are shown on th.is chart; one 
is near Morris Island and the second is adjacent to Egg Marsh. 
Chart 2 - Shelly Bay to Oyster Bay (includes Wallops 
Island, Simoneaston Bay, Watts Bay and Taylor Narrows). 
All the Baylor bottoms are situated in the middle and 
the eastern sections of these embayments. Almost all the rocks 
and many of the shell-mud and barren bottoms ebb dry at.low 
tide. Oyster Bay and portions of the eastern and middle 
segments of Bogues Bay had less.than two feet at high water. 
These latter areas could not be studied using our research 
vessel. Therefore, these areas were charted using aerial 
photographs and visual observations. 
Chart 3 - Kegotank Bay to Metompkin Bay 
This area was very shallow; seldom was there enough 
water to float our survey vessel for adequate charting even 
at normal high water. Therefore, most of the mapping was 
done using the 1/12,000 aerial photographs provided by the 
u. S. Corps of Engineers. Occasional transects, however, 
were made in this area to determine the predominent bottom 
type. 
The Baylor bottoms in this area appeared to be 
uniformly a mud or sand-mud bottom which we have classed as 
barren. About one third of the bottom is classed as tidal 
flats (Byrne and Zeigler, 1975). As can be seen by referring 
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to Chart 3 there have been extensive changes in the shoreline 
since the original survey of 1894, and some Baylor bottoms 
have actually been covered by the landward migration of the 
barrier islands. 
Only two small oyster rocks were observed on the 
aerial photographs in this region. 
Chart 4 - Burtons Bay 
Shown on the central region of Chart 4 is a large 
area and a smaller one of shell-sand with scattered oyster rocks; beth 
may ebb dry at low water. To the northwest of the smaller area is a 
large tract of sandy Baylor bottom with a very few scattered 
oyster rocks. 
In the Northwest portion of Burbons Bay a large area 
of Baylor bottom occurs which is largely soft mud with a central 
zone of shell-mud. Lying to the east and west of Hummock 
Channel are three smaller tracts of Baylor bottom containing 
considerable mud bottom and isolated oyster rocks. 
Chart 5 - Bradford Bay and Swash Bay 
There are extensive areas- of Baylor bottom shown 
on Chart 5 which appear suitable for oyster culture. That 
is, there are several large areas classed as oyster rock 
and surrounded by areas classed as shell-mud or shell-sand. 
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Areas shown as barren bottom on this chart are 
classed as tidal flats (Byrne and Ze~gler, 1975). They 
were too shallow for our res·earch vessel and were charted 
using aerial phot~graphs supplemented by visual_ observations 
of the bottom from adjacent areas. 
Chart 6 - Upshur Bay, Major Hole Bay and Revel 
Island Bay 
There are extensive areas of Baylor bottom 
shown on Chart 6 containing she_ll-mud or shell-sand with 
scattered oyster rocks.· Many areas shown on Chart 6 ebb 
dry at low water and are classed as tidal flats (Byrne 
and Zeigler, 1975). Intermixed with the shell-mud areas 
are equally extensive areas of firm sand bottom. The oyster 
rocks in this area projected 1-2 feet above the surrounding 
bottom. 
Chart 7 - Hog Island Bay {_Above North Channel) 
Our research vessel was able to navigate over 
most of the Baylor bottom shown on this chart at high 
water with the exception of a small area along the south 
shore of Sandy Island. This area was charted using aerial 
photographs. 
There are several extensive areas of oyster rock 
here which are typically surrounded by extensive areas of 
firm sand or shell-mud bottoms. These three bottom types 
in turn are surrounded by very large zones of soft mud bottom. 
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The areas shown on this chart ( 7) differ from those 
illustrated on Chart 6 in that they contain much more soft 
mud bottom. However, due to the extensive areas containing shell and 
oysters the potential of this area for oyster culture is classed as high. 
The oyster rocks in this area are raised 1-2 feet 
above the surrounding bottom. 
Chart 8 - Hog Island Bay (Below North Channel) 
Coarse sand is found on the Baylor Ground near 
North Inlet at Egging Marsh. All the productive Baylor 
bottoms shown on this chart are on the western side of Hog 
Island Bay. 
To the West of Great Channel are extensive reaches of a 
firm bottom classed as sand-mud. Mixed with these bottoms are 
extensive areas of shell-mud and scattered oyster rocks 
raised 1 to 2 feet above the surrounding bottom. It is 
noted that many of the oyster rocks seem to be oriented in 
a northwest-southeast direction. The reason for this is not 
apparent. 
The potential of the shell-mud and shell-sand 
areas in this region appears to be limited only by volumes 
of exposed shell. 
Chart 9 - Ramshorn Bay to Sand Shoal Channel 
This area contains one large elongate Baylor bottom 
in Ramshorn Bay and a much smaller one off Oyster, Virginia. 
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Along the axis of the larger runs a channel where depths 
range from 18 to 40 feet (5.5 to 12.2 m). 
On the southern half of the Ramshorn Bay public ground, 
the oyster rocks and shell-mud areas occur for the most part 
as raised ridges along the margins of the channel. On the 
northern half there are only a few oyster rocks and scattered 
areas of shell-mud with no orientation. 
There are extensive areas of barren and mud bottoms 
from Indiantown Creek to Cobbs Landing. Much of this area 
ebbs dry at low water and is classed as tidal flats (Byrne 
and Zeigler, 1974). 
Chart 10 - (P.G. #13) Outlet Bay, Spider Crab Bay 
and Big Easter Marsh 
The Baylor Grounds shown on the chart are very 
large. In general, the areas toward the inlets (south and 
north of Big Easter Marsh) and in the center of Outlet Bay are 
characterized by vast areas of firm sandy bottom. Mixed 
in with this bottom are a few areas of shell-mud. 
The more productive oyster rock and shell-mud 
areas form a sort of crescent around the margins of the large 
embaymen ts. The oyster rocks are raised one to two feet above 
the surrounding bottoms, many of which are classed as tidal 
flats (Byrne and Zeigler, 1974). Areas classed as soft mud were 
also observed. Throughout this large area there were only a few 
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bottoms which were not surveyed due to shallowness or other reason. 
An examination of aerial photographs of these areas showed 
the bottom to be largely barren with no visible shelled 
areas. The bottoms here were most probably a mixture of 
sand-mud. 
Chart 11 - Mockhorn Bay to Magothy Bay and Western 
South Bay 
In Mockhorn Bay to the west of the Thorofare there 
are many small oyster rocks raised one to two feet above 
the surrounding shell-mud bottom. These latter bottoms are 
very shallow and are classed as tidal flats (Byrne and Zeigler, 
1974). 
Most of the rocks are oriented southeast to north-
west. The reason for this type orientation is not known. 
Barren bottoms are predominent in the southern part 
0£ this chart where depths were too shallow for our research 
vessel. Aerial photographs showed only a few oyster rocks 
on these areas. 
Chart 12 - Eastern South Bay 
This area is quite shallow, and there has been 
extensive modification in the location of the barrier islands 
since 1894. This chart shows a restricted area (due to a 
former bombing range located there) where we did not survey. 
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Since the area is quite shallow we made exploratory 
transects across all the Baylor bottoms, but our survey here 
is based largely on aerial photographs. Exceptions to this 
generalization follow: we did survey the area to the west 
of Man and Boy Marsh in detail. 
Our study showed that the eastern portion of South 
Bay and the Wreck Island and Godwin Island areas are largely barren 
with the bottom being coarse sand near the inlets and gradually 
changing to sand-mud in a westward direction. A few isolated 
ridges of oyster rock lay mostly along the margins of marsh 
areas. 
We believe this area has a very low potential for 
oyster culture because of the exposure of most of the Baylor 
bottoms to ocean forces. 
Chart 13 - Magothy Bay and Smith Island Bay 
In this area there has been a major landward migration 
·of the barrier islands since the 1894 survey by Lt. Baylor. 
Most of the oyster rocks and shell-mud areas are 
to the north of Skidmore Island in Magothy Bay and along 
the margins of the marsh to the East of the Thorofare. 
Many areas shown on this chart were too shallow or 
exposed to chart using our survey vessel. Therefore, aerial 
photographs were used. These showed that most of the Baylor 
bottoms (with the exceptions noted above) were barren. 
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~otal Acreage of Various Types of Bottom on the Seaside of 
the Eastern Shore 
A. Chincoteague Bay and Assateague Bay (Chart 1) -
The Baylor bottoms shown on Chart 1 contain 
692.6 acres (0.82 mi 2 ). Of this area only 14.7 
acres (0.02 mi 2 ) are classed as having a moderate 
to high potential. This is 2.1% of the total 
acreage. The remainder of the bottom (97.9%) is 
classed as barren, sand-mud or sand (Table 34). 
B. Shelly Bay to Oyster Bay (Chart 2) -
There are only 2 7. 3 acres ( 3. 9%) of Baylor bottom 
shown on Chart 2 which are classed as having a 
moderate to high potential for shellfish culture. 
The rest of the bottom (96.1%) is devoid of shell 
(Table 35). 
c. Kegotank Bay to Metompkin Bay (Chart 3) -
We measured only l.5 acres of oyster rock in 
this area (0.1%). The remainder of the bottom, 
99.9% was classed as barren (Table 36). 
D. Burtons Bay (Chart 4) -
This area has a much larger acreage of "good" 
bottom than the areas just discussed to the north. 
There are 624.2 acres (0.74 mi 2 ) of Baylor bottom 
having a moderate to high potential for shellfish 
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A. 
B. 
Table 34 
A Description of Baylor Bottoms in the Seaside Eastern Shore. 
Chart 1 - Chincoteague Bay and Assateague Bay 
692.6 Acres or 0.82 Square Nautical Miles 
Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 7.6 
Shelly Bottom and Sand 2.6 
Shelly Bottom and Mud 4.5 
Sand and Mud 4.6 
Sand 2.2 
Barren 671.1 
TOTAL 692.6 
Analysis of Potential 
Acres 
High 7.6 
Moderate 7.1 
Low 677. 9 
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Percent of 
Total 
1.1 
0.4 
0.6 
0.7 
0.3 
96.9 
% Total 
1.1 
1.0 
97.9 
A. 
B. 
Table 35 
A Description of Baylor Bottoms in the Seaside Eastern Shore. 
Chart 2 - Shelly Bay to Oyster Bay 
705.8 Acres or 0.82 Square Nautical Miles 
Type of Bottom and Area 
Bottom Type 
Hard Oyster Rock 
Shelly Bottom and Sand 
Shelly Bottom and Mud 
Sand and Mud 
Sand 
Soft Mud 
Barren 
TOTAL 
Analysis of Potential 
High 
Moderate 
Low 
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Extent 
(Acres) 
13.8 
1. 4 
12 .1 
84.5 
2.4 
1.2 
590.4 
705.8 
Acres 
13.8 
13.5 
678.5 
Percent of 
Total 
2.0 
0.2 
1. 7 
12.0 
0.3 
0.2 
83.6 
% Total 
2.0 
1. 9 
96.1 
A. 
B. 
Table 36 
A Description of Baylor Bottoms in the Seaside Eastern Shore. 
Chart 3 - Kegotank Bay to Metompkin Bay 
1,494.1 Acres or 1. 76 -Square Nautical Miles 
Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 1.5 
Barren 1,492.6 
TOTAL 1,494.1 
Analysis of Potential 
· Acres 
High 1.5 
Moderate 0.0 
Low 1,492.6 
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Percent of 
Total 
0.1 
99.9 
% Total 
0.1 
0.0 
99.9 
culture. This is 43.8% of the Baylor bottom shown 
on this chart (Table 37). 
E. Bradford Bay and Swash Bay (Chart 5) -
This, along with the area shown on Chart 4, 
is one of the better areas for shellfish culture 
on the Seaside. There are 481.7 acres (0.57 mi 2 ) 
of Baylor bottom having a moderate to high potential 
for oyster culture. This is 34.1% of the total 
acreage. About 929.7 acres (1.09 mi2 ) is classed 
as sand, soft mud or barren (Table 38). 
F. Upshur Bay, Major Hole Bay and Revel Island Bay 
(Chart 6) -
On this chart there are 957.9 acres (1.13 
mi 2 ) of Baylor bottom which are classed as having 
a moderate to high potential for shellfish culture. 
This is 32.1% of the Baylor bottom surveyed in 
this area. Most of the bottoms having a low 
potential are sand, (.51.6%), (Table 39). 
G. Hog Island Bay - Above North Channel (Chart 7) -
There are 4,313.6 acres (5.08 mi 2 ) of Baylor 
bottom shown on Chart 7. Of this total, 635.3 acres 
(0.75 mi2 ) are classed as having a moderate to 
high potential for shellfish culture. Most of the 
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Table 37 
A Description of Baylor Bottoms in the Seaside Eastern Shore. 
Chart 4 - Burtons Bay 
1,422.4 Acres or 1.73 Square Nautical Miles 
A. Type of Bottom and Area 
Bottom Type 
Hard Oyster Rock 
Shelly Bottom and Sand 
Shelly Bottom and Mud 
Sand 
Soft Mud 
Barren 
TOTAL 
B. Analysis of Potential 
High 
Moderate 
Low 
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Extent 
(Acres) 
13.4 
505.4 
105.4 
289.5 
476.4 
32.3 
1,422a4 
Acres 
13.4 
610.8 
798.2 
Percent of 
Total 
0.9 
35.5 
7.4 
20.4 
33.4 
2.3 
% Total 
0,9 
42.9 
56.1 
A. 
B. 
Table 38 
A Description of Baylor Bottoms in the Seaside Eastern Shore. 
Chart 5 - Bradford Bay and Swash Bay 
1,411.4 Acres or 1.66 Square Nautical Miles 
Type of Bottom and Area 
Bottom Type 
Hard Oyster Rock 
Shelly Bottom and Sand 
Shelly Bottom and Mud 
Sand 
Soft Mud 
Barren 
TOTAL 
Analisis 
High 
Moderate 
Low 
of Potential 
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Extent 
(Acres) 
74.8 
301.1 
105. 8 
155.7 
586.3 
187.7 
1,411.4 
Acres 
74.8 
406.9 
929.7 
Percent of 
Total 
5.3 
21. 3 
7.5 
11.0 
41.5 
13.3 
% Total 
5.3 
28.8 
65.8 
A. 
B. 
Table 39 
A Description of Baylor Bottoms in the Seaside Eastern Shore. 
Chart 6 - Upshur Bay, Major Hole Bay and Revel Island Bay 
2,977.5 Acres or 3.51-Square Nautical Miles 
Type of Bottom and Area 
Extent Percent of 
Bottom Type (Acres) Total 
Hard Oyster Rock 21.9 0.7 
Shelly Bottom and Sand 649.9 21. 8 
Shelly Bottom and Mud 286.1 9.6 
Buried Shell 49.9 1. 7 
Sand and Mud 99.3 3.3 
Sand 1,535.6 51. 6 
Soft Mud 334.8 11.2 
TOTAL 2,977.5 
Analysis of Potential 
Acres % Total 
High 21. 9 0.7 
Moderate 936.0 31.5 
Low 2,019.6 67.8 
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bottom having a low potential is soft mud (.68.5% 
of the total), (Table 40). 
H. Hog Island Bay - Below North Channel (Chart 8) -
Shown on this chart are 6,102.4 acres (7.19 mi2 ) 
of Baylor bottom. In this total, there are 1,615.3 
acres (1.90 mi2) of bottom having a moderate to 
high potential for shellfish culture. This is 
26.5% of the public bottom in this area. The 
unproductive bottom is about equally divided 
between sand-mud, sand and soft mud (Table 41). 
I. Ramshorn Bay to Sand Shoal Channel (Chart 9} -
There are 3,265.7 acres (3.85 mi 2 ) of Baylor 
bottom in this area. Of this total, only 517.1 
acres (0.61 mi2 ) of bottom is classed as having a 
moderate to high potential for shellfish culture. 
Most of the remainder, 1,350.2 acres (41.3%) 1 
is classed as soft mud (Table 42). 
J. Outlet Bay, Spider Crab Bay and Big Easter Marsh 
(P. G. 13), (Chart 10) -
This is an immense area of Baylor bottom 
containing 10,213.3 acres or 12.03 mi 2 . Of this 
total, 1,218.8 acres (1.44 mi2) is classed as 
having a moderate to high potential for shellfish 
culture. This is 11.9% of the public bottom surveyed. 
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A. 
B. 
Table 40 
A Description of Baylor Bottoms in the Seaside Eastern Shore. 
Chart 7 - Hog Island Bay (above North Channel) 
4,313.6 Acres or 5.08 Square Nautical Miles 
Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 60.7 
Shelly Bottom and Sand 149.0 
Shelly Bottom and Mud 425.6 
Sand and Mud 156.7 
Sand 565.1 
Soft Mud 2,956.5 
TOTAL 4,313.6 
Analysis of Potential 
Acres 
High 60.7 
Modera_te 574.6 
Low 3,678.3 
- 120 -
Percent of 
Total 
1. 4 
3.4 
9.9 
3.6 
13.1 
68.5 
% Total 
1. 4 
13.3 
85.2 
A. 
B. 
Table 41 
A Description of Baylor Bottoms in the Seaside Eastern Shore. 
Chart 8 - Hog Island Bay (below North Channel) 
6,102.4 Acres or 7.19 Square Nautical Miles 
Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 83.3 
Shelly Bottom and Sand 459.7 
Shelly Bottom and Mud 1,072.3 
Buried Shell 15.1 
Sand and Mud 1,721.5 
Sand 1,208.7 
Soft Mud 1,541.8 
TOTAL 6,102.4 
Analysis of Potential 
Acres 
High 83.3 
Moderate 1,532.0 
Low 4,487.1 
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Percent of 
Total 
1. 4 
7.5 
17.6 
0.2 
28. 2 
19.8 
25.3 
% Total 
1. 4 
25.1 
73.5 
A. 
B. 
Table 42 
A Description of Baylor Bottoms in the Seaside Eastern Shore. 
Chart 9 - Ramshorn Bay to Sand Shoal Channel 
3,265.7 Acres or 3.85 Square Nautical Miles 
Type of Bottom and Area 
Bottom Type 
Hard Oyster Rock 
Shelly Bottom and Sand 
Shelly Bottom and Mud 
Sand and Mud 
Sand 
Soft Mud 
Barren 
TOTAL 
Analysis 
High 
Moderate 
Low 
of Potential 
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Extent 
(Acres) 
32.3 
5.1 
479.7 
633.3 
8.4 
1,350.2 
756.7 
3,265.7 
Acres 
32.3 
484.8 
2,748.6 
Percent of 
Total 
1. 0 
0.2 
14.7 
19.3 
0.3 
41. 3 
23. 2 
% Total 
1.0 
14.9 
84.1 
Most of the bottoms, 55.9%, having a low 
potential are either sand or soft mud (Table 
4 3) • 
K. Mockhorn Bay to Magothy Bay and Western South Bay 
(Chart 11) -
This extensive area of Baylor Ground totals 
4,414.0 acres (5.20 mi2 ). In this area there are 
758.1 acres (0.89 mi 2 ) of bottom classed as having 
a moderate to high potential for oyster culture. 
This total is 17.1% of the Baylor bottom shown on 
Chart 11; 69.7% of the bottom is soft mud or classed 
as barren. Sand and sand-mud bottoms comprise only 
13.2% of the total area (Table 44). 
L. Eastern South Bay (Chart 12) -
There are few good oyster growing areas shown 
on this chart. Only 54 acres (0.06 mi 2 ) are classed 
as having a moderate to high potential (Table 45). 
M. Magothy Bay and Smith Island Bay (Chart 13) -
This area contains 319.9 acres (0.38 mi 2 ) of 
bottom classed as having a moderate to high potential. 
This is 24.4% of the Baylor bottom shown for this 
area. Most of the bottom (71.6%) was classed as 
barren or sand-mud (Table 46). 
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A. 
B. 
Note: 
Table 43 
A Description of Baylor Bottoms in the Seaside Eastern Shore. 
Chart 10 - Public Ground #13 
Outlet Bay, Spider Crab Bay and Big Easter Marsh 
10,213.3 Acres or 12.03 Square Nautical Miles 
TyEe of Bottom and Area 
Extent 
Bottom Type (Acres)! 
Hard Oyster Rock 117.3 
Shelly Bottom and Sand 237.3 
Shelly Bottom and Mud 864.2 
Sand and Mud 2,584.8 
Sand 2,770.0 
Soft Mud 2,943.4 
Barren 696.3 
TOTAL 10,213.3 
Analysis of Potential 
Acres 
High 117.3 
Moderate 1,101.5 
Low 8,994.5 
Percent of 
Total 
1.1 
2.3 
8.5 
.25. 4 
27.l 
28.8 
6.8 
% Total 
1.1 
10.8 
88.1 
1An area 50.2 acres in size was not surveyed because it was occupied 
by private ground stakes. 
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Table 44 
A Description of Baylor Bottoms in the Seaside Eastern Shore. 
Chart 11 - Mockhorn Bay to Magothy Bay and Western South Bay 
4,414 Acres or 5.20 Square Nautical Miles 
A. Type of Bottom and Area 
Bottom Type 
Hard Oyster Rock 
Shelly Bottom and Sand 
Shelly Bottom and Mud 
Sand and Mud 
Sand 
Soft Mud 
Barren 
TOTAL 
B. Analysis of Potential 
High 
Moderate 
Low 
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Extent 
(Acres) 
51.2 
7.2 
699.7 
578.6 
2.5 
1,534.3 
1,540.5 
4,414.0 
Acres 
51.2 
706.9 
3,655.9 
Percent of 
Total 
1.1 
0.2 
15.8 
13.1 
0.1 
34.8 
34.9 
% Total 
1.1 
16.0 
82.9 
Table 45 
A Description of Baylor Bottoms in the Seaside Eastern Shore. 
Chart 12 - Eastern South Bay 
2,485.4 Acres or 2.93 Square Nautical Miles 
A. Type of Bottom and Area 
Extent Percent of 
Bottom Type (Acres) 1 Total 
Hard Oyster Rock 17.0 0.7 
Shelly Bottom and Sand 12 .3 0.5 
Shelly Bottom and Mud 24.7 1.0 
Sand and Mud 19. 7 0.8 
Sand 124. 8 5.0 
Soft Mud 30.5 1.2 
Barren 2,256.4 90.8 
TOTAL 2,485.4 
B. Analysis of Potential 
Acres % Total 
High 17.0 0.7 
Moderate 37.0 1. 5 
Low 2,431.4 97.8 
Note: 
1An area of 299.1 acres was not surveyed because it was restricted. 
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A. 
B. 
Note: 
Table 46 
A Description of Baylor Bottoms in the Seaside Eastern Shore. 
Chart 13 - Magothy Bay and Smith Island Bay 
1,314.8 Acres or 1.55 Square Nautical Miles 
Type of Bottom and Area 
Extent 
Bottom Type (Acres)l 
Hard Oyster Rock 10.1 
Shelly Bottom and Sand 68.7 
Shelly Bottom and Mud 241.1 
Sand and Mud 200.8 
Sand 11.2 
Soft Mud 42.3 
Barren 740.6 
TOTAL 1,314.8 
Analysis of Potential 
Acres 
High 10.1 
Moderate 309.8 
Low 994.9 
Percent of 
Total 
0.8 
5.3 
18.3 
15.3 
0.8 
3.2 
56.3 
% Total 
0.8 
23.4 
75.7 
1An area 4.8 acres in size was not surveyed because it was occupied 
by private ground stakes. 
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Total Acreage of Discrete Areas of Several Types of Bottom 
in Various Size Classes Expressed as Percentage of Total 
An analysis of the size of various discrete 
bottom types was not made since it is clearly evident that 
most of the individual areas classed as oyster rock are 
very small and less than one acre in size. These areas, 
because they are small and often widely separated, do 
not lend themselves to large scale mariculture techniques. 
The much larger bottoms classed as shell-mud or 
shell-sand (i.e. moderately productive) could be "farmed" 
on a large scale. However, production is limited 
now on these areas due to the absence of shell. We will dis-
cuss this aspect later. 
Summary - Total Acres Having a High to Moderate Potential 
for Oyster Culture on the Seaside of the Eastern Shore 
In the areas just discussed for Charts 1-13, there 
were approximately 40,813.0 acres (48.07 mi2 ) of Baylor 
bottom surveyed. Of this total, there are 50 4. 9 acres of oyster 
rock (0.59 mi 2 ). Most of this rock area is elevated 1 to 
2 feet (0.3 to 0.6 m) above the surrounding bottom. Oysters 
generally grow and set well in these areas (Table 47). 
In addition, there are 2,399.7 acres (2.83 mi 2 ) 
of shelly bottom and sand and a much larger area, 4,321.2 
acres (5.09 mi2 ) of bottom classed as shelly bottom and mud. 
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Table 47 
Seaside Eastern Shore 
Combined Acreage For All Charts 
40,813.0 Acres or 48.07 Square Nautical Miles 
A. Type of Bottom and Area 
Extent Percent of 
Bottom Type (Acres) 1 Total 
Hard Oyster Rock 504.9 1. 2 
Shelly Bottom and Sand 2,399.7 5.9 
Shelly Bottom and Mud 4,321.2 10. 6 
Buried Shell 65.0 0.2 
Sand and Mud 6,083.8 14.9 
Sand 6,676.1 16.4 
Soft Mud 11,797.7 28.9 
Barren 8,964.6 21. 9 
TOTAL 40,813.0 
B. Analysis of Potential 
Acres % Total 
High 504.9 1.2 
Moderate 6,720.9 16.5 
Low 33,587.2 82.3 
Note: 
1A total of 354.1 acres was not surveyed; 299.1 acres were restricted, 
and 55.0 acres were occupied by private stakes. 
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In all, there are 7,225.8 acres (8.51 mi 2 ) of bottom having 
a moderate to high potential for oyster culture (Table 47). 
Hydrographic Data and Potential for Oysters 
and Other Molluscan Species 
Hydrography 
There is little runoff into the open bays on 
Seaside due to the limited drainage area. Also, large 
volumes of ocean water enter the bays through many inlets. 
Consequently, salinities are higher than for areas in Chesa-
peake Bay. In the bays salinities may range from 280/oo 
close to shore to 340/oo near the inlets with an average 
of about 31.0°/oo (Castagna, personal communications). 
As stated previously, the tidal amplitude of the 
Seaside is normally from 3 to 6 feet (0.9 to 1.8 m). The 
circulation patterns of waters on the Seaside are very complex 
due to the shallow nature of the area, the many interconnecting 
and branching channels, and the location of inlets to the ocean. 
Oyster Growth 
Because of the high salinities oysters grow rapidly 
on most bottoms on the Seaside. However, due to the high 
setting rates they are often crowded. This leads to an 
elongated,thin shell,oyster (Coon or Cat tongued oyster) 
- 130 -
which is not too desirable commercially. Meat quality 
ranges from average to high over most of this area. 
Diseases 
The disease known as SSO (Minchinia costalis) was 
discovered on the Eastern Shore of Virginia in the 1959-60 
period. In all probability, it had been endemic in the area 
for many years. The disease produces short but sharp mortalities 
in the May-June period. Losses at other seasons are small. 
Losses during a two year study period ranged from 12 to 14% 
one year to 36 to 44% the next year. James River seed 
oysters showed a higher mortality after a year of acclimation. 
Losses are most serious in older oysters which have been 
held beyond the usual period of culture (18 months). Oystermen 
on the Seaside have learned by experience that successful 
oystering requires planting the largest seed available; 
therefore, the seed planted one fall and winter or spring 
is usually harvested the following year after 12 to 18 months 
of culture. Attempts to hold oysters longer result in serious 
losses (Andrews, Wood and Hoese, 1962). 
The oyster pathogen, MSX also occurs on the Seaside 
of the Eastern Shore where it adds its adverse impact to th.at 
produced by SSO. Mortalities due to this pathogen on Seaside 
are less than observed on susceptible stocks in t~e Bay, but 
they are still substantial (Castagna, Personal Communication). 
Dermo does not cause serious losses on the Seaside as it does 
in the Bay (Andrews, 1968). 
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Oyster Drills (Urosalpinx and Eupleura) 
The oyster drill is one of the most serious 
predators on the Seaside of the Eastern Shore. On the 
Eastern Shore, there are two subspecies of drills which are 
much larger than those found in the Bay: Urosalpinx cinerea 
follyensis and Eupleura caudata etteri. These two subspecies 
are found intertidally on nearly all the oyster rocks on the 
Seaside. 
Control measures for these pests include removal 
by handpicking from the rocks, trapping on wire bags containing 
small oysters, and the practice of fallowing bottoms. This 
latter practice is recommended. It consists of cleaning 
all oysters from a plot and then not planting the area for 
several years. Other means of control involved burying 
drills by "harrowing" the bottom (Haven, et al, 1978). 
Blue Crabs (Callinectes sapidus) 
Blue crabs are abundant and,during the warmer 
months,prey on small spat. The small spat, however, are 
numerous enough so that blue crab predation is not considered 
a significant factor. 
Setting Potential 
The setting capacity of the ~easide of the Eastern 
Shore is enormous in almost all locations (Loosanoff, 1932; 
Mackin, 1946; Haven, Castagna, Chanley, Wass and Whitcomb, 1966). 
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Studies by VIMS from 1970 to 1980 show the 
setti~g season extends from mid or late June thro~gh 
September. Many areas often show two peak setti~g periods; 
these peaks may occur at different times for different 
stations and for different years.. Generally, however, 
one occurs during July, and a second in early September. 
The intensity of set is very h~gh; during peak setting 
periods it is common to find 50 to 75 spat attaching to the 
smooth surface of a clean oyster shell during one week. 
While the set is typically high. in most areas 
during most years, certain locations do not always receive 
a set. For example, in Burtons Bay in 1975 the set was 
nearly zero for the season. 
Soft Clam (Mya arenaria) 
Soft clams typically occur in limited numbers 
on the tidal flats and along the margins of the marsh and 
shore over most of Seaside. Seldom, however, do they occur 
in sufficient numbers to support a conunercial fishery or 
even limited harvest by man. We believe the principle reason 
for this is predation by blue crabs, mud crabs, oyster drills 
and other predators. There appears to be little potential 
for soft clam culture on the Seaside of the Eastern Shore. 
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Brackish Water Clam (Rangia cuneata) 
This species does not occur on the Baylor Grounds 
on the Seaside of Virginia. 
Hard Clam (Mercenaria mercenaria) 
The hard clam occurs widely on the Seaside of the 
Eastern Shore. There it is found most frequently over the 
7,225.8 acres (8.51 mi 2 ) of bottom classed as oyster rock, 
shell-sand or shell-mud. It also occurs in lesser concentrations, 
however, on the 33,587.2 acres (39.56 mi 2 ) of bottom classed 
as sand, soft mud, buried shell, sand-mud or barren (.Table 47). 
The commercial production of hard clams from the 
shallow flats of the Seaside is large. It has been estimated 
that about half of Virginia's total production comes from 
this area (Castagna and Haven, 1976). 
Conditions for clam growth are optimal in the 
high salinity environment of the Seaside. There are no 
known diseases; their abundance is largely regulated by 
the interaction between mortality due to predators such as 
oyster drills, blue crabs, mud crabs and fish and to harvest 
by man. 
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Best Use of the Area 
There is a dual "best" use of the Baylor bottoms 
on the Seaside: 1) for oyster production; and, 2) for hard 
clam production. The present production of oysters from 
these Baylor bottoms is very low. From 1963 to 1980, the 
average annual production of seed has been only 50,170 bushels; 
clean cull oysters have averaged only 13,842 bushels for a 
total of 64,012 bushels (VMRC, 1980). 
We may speculate that this production could have 
come largely from bottoms classed as having a moderate to 
high potential (7,226 acres, Table 47). This gives an average 
annual production of only 8. 8 bushels per acre. We believe this 
theoretical value is far below the Seaside's potential. 
If the Seaside is to produce more oysters, there 
are several aspects needing consideration. 
A. There are vast acreages of bottom on the 
Seaside classed as having a moderate potential 
(shell-mud and shell-sand). These bottoms are 
not producing due to the scarcity of exposed shell. 
Most of these acres could become productive if 
they were planted with slightly elevated ridges 
of shell. 
B. While the Seaside of the Eastern Shore has an 
enormous potential for growing oysters, there are 
still major problems relating to increasing production. 
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Among these are a shortage of labor to work oyster 
beds, and other socio-economic reasons. However, 
the major deterent to increased production appears 
to be the use of out-dated technology and the lack 
of repletion monies to plant shells. Remedial measures 
would be to increase repletion monies, allow the 
use of up-dated technology to plant and harvest 
oysters, develop a market for the small soup-sized oysters, 
and develop an inexpensive method of shelling the large 
areas classed in this report as having a moderate potential. 
The typical Seaside oyster is not well suited for 
the half shell trade because it is often elongate o~ clumped. 
However, it is ideally suited for the type of oyster sold for 
oyster stew or soup. These oysters are usually small and 
are steamed open (which eliminates shucking). We believe a 
major market could be developed on the Seaside for the soup 
oyster. 
As stated previously, the Seaside has nearly 
an optimum environment for growing hard clams. Hard 
clam production could be greatly increased using recently 
developed mariculture techniques. Hard clams may be spawned 
in the laboratory, raised to the size of about 5 mm in flumes 
of flowing seawater, and planted on tidal flats in a protected 
environment (Kraeuter and Castagna, 1980}. 
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Mariculture activities could be instituted by the 
State provided adequate funding and expertise were available. 
Other ways of increasing production would be to 
allow modern technological methods of harvest using hydraulic 
hard clam escalators. If the use of this gear is permitted, 
then its use should be subject to strict regulations by 
State agencies. 
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SUMMARY 
Introduction 
The original Baylor Ground Survey, completed in 1894, 
delineated 210,447 acres of public bottoms. Later, beginning 
in 1900 and ending in-1958, an additional 32,794 acres were 
added making the State's total 243,271 acres (Haven, Hargis 
and Kendall, 1978). Lt. James B. Baylor, who conducted the 
original study, and those who later added additional bottoms 
(with one exception) did not actually evaluate what was on 
the bottom in terms of oysters or shell. The one exception 
was the Moore Survey of ~910,which estimated that 73% of the 
total acreage included within the Baylor Ground in the James 
River was barren or depleted (Moore, 1910). These early efforts 
at identifying and characterizing the production level of 
the Commonwealth were very useful and provided the basis of 
management arrangements and decisions for almost 100 years. 
Purpose of Study 
This survey was designed to evaluate for the first 
time the sizes, locations and the possible best uses by the 
Commonwealth and by private industry of various areas of·the 
State's Baylof bottoms_, with certain exceptions as noted below. 
A major objective of our study was to determine 
where,on the State's Baylor bottoms,oysters have grown naturally 
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in sufficient numbers to leave significant quantities of 
shelly material (oysters and shell) on th.e s·urface of the 
bottom. These bottoms are categorized as oyster rock, shell-
sand or shell-mud. Sand, sand-mud, mud, stone or gravel 
bottoms (lacking shell) are considered to be or have been 
in the past largely unproductive because they lack shell 
material (oysters or shell). Mud bottoms with buried shell 
are no longer productive and have not been for a long time. 
These bottom types are charted for the first time as a result 
of this survey. 
A second purpose was to evaluate the acreage of 
Baylor bottom for each of the bottom types and their potential 
for oyster culture. Areas of oyster rock are classed as 
having a high potential; areas of shell-mud and shell-sand 
are classified as having moderate potential. Areas of mud, 
sand, sand-mud, mud bottoms with buried shell, gravel or 
stone, or barren bottoms are classied as having a low potential. 
For management purposes, a further classification of the 
preceding categories (low-moderate or high potential) is made 
on the basis of incidences of diseases and predators, setting 
information, hydrographic data, etc., to determine the "best 
usen for each area. That is, which of these bottoms may be 
most effectively and economically used for the purpose of 
propagating oysters, or other molluscan species? 
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Areas Surveyed and Acreage 
The following regions were studied: the Rappahannock, 
Corrotoman, Great Wicomico, Piankatank, York and Poquoson 
rivers, Mobjack Bay and its tributaries (East, North, Ware 
and Severn rivers), James River, Pocomoke and Tangier sounds, 
the Bayside and Seaside of the Eastern Shore,. and the Virginia 
tributaries of the Potomac River (Coan and Yeocomico rivers, 
and Lower Machodoc and Nomini creeks). 
The total area of Baylor bottoms actually surveyed 
in these regions was 203,404 acres. This total is less than 
the 243,271 acres often cited as the acreage of "Baylor Grounds" 
in Virginia. Two major reasons for the difference between· 
the 203,404 acres surveyed by us and the 243,271 acres reported 
in the literature are listed immediately below. 
First, certain of the "Baylor Grounds" were not 
surveyed in this study for one or more of the following 
reasons: 
- Some areas were not included in the scope of the 
project: the project agreement with the VMRC, 
(Elizabeth and Lafayette rivers, etc.); 
- Bottom was covered over by shifting sand (Eastern 
Shore lagoons) and by construction since 1894 (Craney 
Island); 
- A portion of the original "Baylor Survey Ground" was 
actually in Maryland waters; 
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- Ground was inaccessible by boat; 
- Ground was occupied by private ground stakes; 
- Access was restricted (i.e. restricted zones such 
as bombing ranges); 
- Bottom could not be properly located; and, 
- Raydist signal was unstable, as around bridges 
and Reserve Fleet in the James River. 
Second, there were differences between land mass 
boundaries in some of the charts employed by us and those 
drawn by Lt. Baylor. We did not attempt to determine the 
magnitude of this difference (it is believed to be small); 
instead we used the survey charts furnished by the Marine 
Resources Commission. 
Data taken from the tabulated acreages of the 
various bottom types are summarized in Tables 48, 49 and SO. 
These data are too extensive to review in detail, but certain 
aspects can be emphasized. They show that, out of the 
203,404 acres surveyed, there are (on the basis of bottom 
type) 44,438 acres having a moderate to high potential. 
This is 21.9% of the total acreage surveyed. This does not 
mean that the remaining 78.1% of the Baylor or other bottoms 
have no value to the Commonwealth. Often, as pointed out in 
the body of this report, bottoms without shell may be very 
productive for hard clams - as, for example, on the Seaside 
of the Eastern Shore. Other bottoms may produce soft clams. 
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Oyster Rock 
Shelly Sand 
Shelly Mud 
Buried Shell 
Sand 
Mud 
Gravel 
Clay 
TOTAL 
Table 48 
Areas (in acres) on the western side of Chesapeake which are primarily suited for: I. Producing seed oysters and 
to a lesser extent growing market oysters and; II. Areas (in acres) on the western side of Chesapeake Bay in open 
waters best suited for growing market oysters. 
I. SEED PRODUCING AREAS - OR MARKET OYSTERS II. OPEN WATERS - WESTERN 
Piankatank Great Wicomico In Bay In Bay Off 
James Corrotoman River River Total Off the the Great 
River River ~to mouth) ~to mouth~ Area Pianka tank Wicomico River 
4,310.4 30.0 269.7 205.5 4,815.6 61. 3 0.0 
4,447.8 127. 4 448.9 242.0 5,266.1 532.1 29.1 
7,487.4 56.0 120. 7 45.4 7,709.5 16.4 o.o 
420.5 5.1 14.8 0.0 440.4 5.9 o.o 
1,539. 7 34.5 1,599.2 852. 3 4,025.7 '13,555. 7 7,553.6 
6,946.0 1,308.4 5,712.8 2,725.4 16,692.6 2,653.6 2,824.1 
8.0 
6.4 
25,151.8 1,561.4 8,166.1 4,070.6 38,949.9 16,839.4 10,406.8 
SIDE 
Total 
Area 
61. 3 
561.2 
16.4 
5.9 
21,109.3 
5,477.7 
8.0 
6.4 
27,246.2 
Table 49 
Areas ( in acres) of Baylor bottoms on the Western Si.de of Chesapeake Bay whi.ch are primarily 
suited for market oysters. 
Lower 
York Poquoson Mobj ack Bay J~ast Norlh Ware Severn Rappahannock Nomin:i Machodoc Y<~oce>mico Coan 
Ri.vt.~r 
_.fil VE:!£.__ ~lJ!I ..L .... ... River ... Ri.ver Ri.vcr River R"ivtir .. Creek. Cr<~.£~ Rivt.!r Riv~ Totals 
Oyster Rock .397. 3 83.4 .140.0 13. 7 3. I 7.0 12. 3 2,758.8 83.6 38.9 43.6 1,0. 9 .3,.',98. 7 
Shelly-Sand 170. 7 549.9 2.59. 6 9.1 39.2 13. 7 0.0 1,847.4 .164.1 52.0 43.8 56.3 1,.1.82. 5 
Shel.Jy-Mud 521.l, 174.7 6'.,.0 49.11 5.9 6 r: ,:, 35.) 4,895. (, 202.) 1. 0 1.5.3 75. 4 6,01,2. 7 
guried She JI 0.0 5.6 2.5 0.0 0.0 0.0 1.. 5 356. ,; 4.) 2 • .3 0.0 t. 8 371,. 7 
Sand 257.3 4,061.8 1,893.3 1,9, 2 264.8 107. 5 3.2 4,205.5 681+,0 299. l, 1.50.6 96.1. 12,004.8 
Mud 1., 102.0 4,055.7 3,887.4 410.6 772. 5 50.5.8 1'12. 6 28,628.5 267.9 ]0.8 11+0. 9 110.2 39,.536.8 
Gravel 
or Stones 38.6 95.5 o.o 0.0 .1.34.1 
Mud-Sand 2.1. 8 1.] 21,. 9 
Clay 2.8 0.0 o.o 2.8 
TOTAL 2,448.7 8,931.1 6,245.1 532 .o 1,085.) 6/+0.5 195. 1 42,692.3 1,448.0 543.7 .395.3 380. 7 M,902.0 
Table 50 
I. Areas (in acres) on the Eastern side of Chesapeake Bay suited 
for growing market oysters. 
Three Trib. 
Pocomoke Creeks on Seaside 
& Tangier Bayside of Eastern 
Sound of E. s. Shore 
Oyster Rock 1,554.4 3.2 504.9 
Shelly Sand 2,425.4 9.6 2,399.7 
Shelly Mud 1,894.8 70.5 4,321.2 
Buried Shell 156.3 9.1 65.0 
Sand 13,205.5 101. 5 6,6-76.l 
Mud 11,734.4 328.0 11,797.7 
Mud-Sand 0.0 0.0 6,083.8 
Gravel 
or Stones 0.0 0.0 0.0 
Barren 0.0 0.0 8,964.6 
Clay 0.0 0.0 0.0 
TOTAL 30,970.8 521.9 40,813.0 
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Table 48 shows areas suitable for growing seed 
or market oysters. These are the James, Piankatank, Corrotoman 
and Great Wicomico rivers. The acreages having shelly bottom 
in each of these are, respectively: 16,246, 839, 213 and 493 
(total= 17,791 acres). Clearly, in this group the James 
River has by far the largest ·acreage of bottoms containing 
shell and oysters and, therefore, has a great capacity for 
the natural production of oysters. No other seed area is 
close to it in size. The James River has supplied over 76% 
of the seed planted in leased bottoms since 1960 (Haven, 
Hargis and Kendall, 1978). 
In open waters of Chesapeake Bay there are extensive 
areas of Baylor bottom totaling about 27,200 acres {Table 48). 
However, only about 639 acres (2.3%) have a shell/oyster 
substrate. This acreage is small in contrast to that originally 
considered as natural bottom. 
Some of the most productive market-oyster growing 
regions of Virginia are found in the estuaries on the western 
side of Chesapeake Bay. Most of the bottoms with good substrate, 
(i.e. shell/oyster bottoms), are located in the Rappahannock 
River (9,502 acres) and in the York River (1,089 acres). The 
remaining locations have relatively low acreages of shell/ 
oyster bottoms (Table 49). 
In Pocomoke and Tangier sounds there are extensive 
acreages of oyster rock, shell-sand and shell-mud. These 
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three bottom types total 5,875 acres out of a total of 
30,971 acres (or 19.0%}. The three creeks tributary to the 
Bay (Pungoteague, Occohannock and Nassawadox} have only about 
83 acres of shelly bottom (Table 50}. 
The Seaside of the Eastern Shore has the largest 
extent of Baylor bottom of any one such general area of 
Virginia. Of it, 7,226 acres (17.7%) are classed as having 
a high to moderate potential on the basis of bottom type 
(Table 50). 
Best Use of Various Areas 
The best uses of the various areas and subareas 
studied in this report are too diverse and complex to evaluate 
in detail in this brief summary. However, certain especially 
important areas require emphasis. 
There is no doubt that the best use of the James 
River above the James River Bridge (Route 17} is to supply 
seed or soup oysters to the public and private sector. This 
source can be supplemented, as needed, by seed from the seed-
growing areas of the Piankatank and Great Wicomico. A part 
of the Corrotoman River could be developed into a seed area 
if needed. The lower James is suited for growing market oysters. 
The vast areas of shelly bottom in the Rappahannock 
River and the Pocomoke-Tangier area are best suited for 
growing market or soup oysters. In the former area seed 
must be planted over much of its length because of the low 
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setting potential. In the latter area, production may come 
from the irregular natural set or from planted MSX-resistant 
seed, as outlined in Volume II. 
Vast acreages of bottom on the Seaside, which has 
a moderate potential, only need shells to become productive. 
If shelled, these areas are ideally suited for growing soup 
oysters, but it can also produce good quality market oysters. 
Classification of Baylor Bottoms 
We have developed a tentative system classifying 
oyster bottoms on a scale from I to VIII based on all 
data obtained from our extensive studies {Table 51). This 
classification will be modified should additional data or 
analysis so require. The classification is based on giving the 
greatest value {Class I) to bottoms which can be utilized 
with no investment of capital or intervention by man, except 
the normal efforts and costs associated with policing the 
areas and management of the harvest. 
1. Class I - Bottoms in this class are primarily the 
good seed areas in the James, Piankatank and 
Great Wicomico rivers. 
2. Class II - Bottoms will produce oysters with or 
without planting, but disease and predators may 
cause problems. 
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Table 51 
A Summary of the Classes of Oyster Bottom. 
Functional Functional Predators 
Functional Functional set 1-5 set 6-15 ·& diseases 
set 1-5 set 6-15 years-shell years-shell Average 
years & years & areas not areas not minimal salinity No oxygen 
extensive extensive extensive extensive or Depth over deficiency 
Class shell areas shell areas or lacking or lacking active lacking 0-22 ft 5°/oo in swmner 
I X X X X X 
II X X X X X 
III X X X X X 
IV X X X X X 
V X X X X X 
VI X X X X X 
VII X X X X X 
VIII X X X X X 
3. Class III and IV - Bottoms will show erratic 
levels of production due to irregular setting. 
Disease-will be·a.problem-in some areas. 
4. Class V and VI - These bottoms would need extensive 
effort (financial and managerial) to become pro-
ductive due to the absence of shell substrate, and 
or the occurrence of active levels of disease or 
predators. 
5. Class VII and VIII - These bottoms would require 
significant investments of capital, effort and time 
to produce oysters; many will never grow oysters. 
Conclusion 
At present the State's Baylor Grounds are reserved 
for public use under the assumption that they are "natural 
rocks." Our study has shown that this is not a correct 
assumption. Only 21.9% of these bottoms may be classed as 
having a moderate to high potential on the basis of bottom 
type. The remaining areas (78.1%) are not presently suit~d 
for oyster culture. That is, they do not have a shelly 
substrate. This clearly indicates that they may never 
have been naturally productive in the past nor are they 
producing any oysters at present. Some of them with buried 
shell or other substrate were productive in times past. 
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Certain of these grounds may be made productive only by 
significant expenditures of funds, effort and time. Others 
are not suited for oyster culture by virtue of adverse 
factors such as excessive depths, predators, poor to non-
existent setting levels, diseases, etc. 
Our study has enabled us to identify these areas, 
their extent and characteristics, and we have classified 
them into eight classes (I-VIII) in accordance with actual 
or potential levels of productivity. 
Utilization of the full potential of the waters 
and bottoms of the State would allow the Commonwealth to 
realize the full social and economic benefits of its renewable 
resources. It would be like mining an ore supply which is 
inexhaustible. Properly handled there is no better investment 
in the future than to enable full use of such resources. 
Our study with its accompanying charts and classifi-
cations should enable managers, public and private, to conduct 
their affairs in such a way that the full potential of 
Virginia waters and their underlying bottoms may be fully 
realized. As Haven, Hargis and Kendall (1978) state: "It 
is possib~e to return Virginia to its pre~l960 level of 
production of over three million bushels annually. This 
objective should be the goal of future managers and legislative 
action. It may be achieved, we believe, by the joint use 
of the State's Baylor bottoms by both the private and public 
- 150 -
sectors under a properly-designed system which makes full 
use of modern technology and wise management practices." 
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CHARTS OF BAYLOR GROUNDS 
The Baylor Grounds in the Rappahannock 
and Corrotoman Rivers. 
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The Baylor Grounds in the James River. 
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The Baylor Grounds in the Pocomoke 
and Tangier Sounds. 
Errata for Bayside Charts 
1. Chart #10 and Chart #11 have the numberi~g 
reversed. 
2. Chart #10 and Chart #11 have the inset 
locations reversed. 
3. Chart #11 (spelling) 
Occohannock Creek not Occahannock 
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The Baylor Grounds in the Seaside and 
Bayside of the Eastern Shore. 
Errata for Seaside Charts 
Seaside Chart #1 
1. Long omitted for survey point on Long Point. 
Seaside Chart #4 
1. Burtons Bay not Burton (spelling). 
Seaside Chart #6 
1. Major Hole Bay not Major Hole Channel. 
2. Ayres 2 not Ayres. 
Seaside Chart #12 
1. Joe West Tump not Joe West Tgump. 
2. Joe Knight Tump not Joe Knight Tgump. 
3. Boy omitted for survey point. 
Seaside Chart #13 
1. P.G. #19 
Mud-Shell legend and Mud-Sand legend overlayed, 
one over the other. This area should be Mud-Sand. 
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